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BACKGROUND 

The bacterium Pseudomonas savastanoi pv. savastanoi (Psv) is the causal agent of olive knot and 

occurs throughout olive (Olea europaea) growing regions of the world including California (Young, 2004). 

The pathogen enters through wounds causing hyperplastic outgrowths (knots, tumors, galls, etc.) on branches 

and infrequently on leaves and fruit. Olive knot is one of the most economically important diseases of olives 

as infection may lead to tree defoliation, dieback, and reduced tree vigor, which ultimately lowers fruit yield 

and quality (Schroth, 1973). Psv can be found as both an endophyte and epiphyte of the olive phyllosphere, 

but the main source of inoculum are Psv residing in olive knots. Inoculum production of the pathogen is 

promoted during wet periods when it is exuded from knots and disseminated by rain, wind, insects, birds, as 

well as human activity. We demonstrated that inoculum is produced very rapidly after wetting olive knots. 

The opportunistic pathogen takes advantage of wounds caused by natural leaf abscission, frost, and hail 

damage, as well as cultural practices such as pruning and harvesting. These latter orchard practices also lead 

to direct mechanical damage of the knots and exposure of inoculum. After entering its woody host, the 

pathogen actively induces knot formation by production of indoleacetic acid (IAA) and cytokinins. In 

California, infections occur mostly during the rainy season (late fall, winter, and spring) but knots do not 

develop until active growth initiates in the spring. Infections can occur at fairly low temperatures (5-10 C) 

and thus, wetness is the main limiting factor for the disease. Historically, the most susceptible table olive 

cultivars are Manzanillo, Sevillano, Ascolano, and Mission but the oil cultivars are also very susceptible. 

None of the currently grown olive cultivars is resistant to the pathogen. For our studies, we are using cvs. 

Manzanillo and Arbequina, and in our experience both can have high incidence and severity of disease. 

Development of olive knots on wounded, inoculated branches depends on inoculum concentration, 

environmental conditions, and olive cultivar (Penyalver, 2006). 

   

We determined the minimum threshold inoculum concentration for cvs. Manzanillo and Arbequina 

for knot development. Management strategies should keep Psv populations below these threshold values. 

Knot formation is usually localized to the initial entry point of the bacterium. Systemic movement of the 

pathogen, however, has also been observed in rare cases (Wilson and Magie, 1964). In spring 2014 

evaluations of our fall 2013 trials in commercial and experimental olive orchards, we observed systemic 

movement of Psv which we never observed in any of our previous trials. Infections caused bark blistering 

and cracking as well as development of knots in proximity to and away from the initial point of inoculation. 

In most severe cases, inoculated branches and whole trees died. Potential causes of systemic movement have 

not been well characterized. Thus, one of our objectives is to determine environmental or other factors 

leading to these symptoms and whether the pathogen is migrating internally or externally on the host. In 

preliminary investigations, we have been able to reproduce environments in growth chamber studies that lead 

to systemic movement of the bacterium in olive plants. More detailed studies are currently in progress and 

some preliminary studies are reported here. This information will contribute to knowledge on the 

epidemiology of the pathogen and possibly identify new management strategies.   



2 
 

Sanitation and prevention are the most successful strategies for management of olive knot. Any 

horticultural practice that promotes tree health, minimizes tree stress, and results in less leaf drop will reduce 

infections. Pruning and removal of knots during dry periods (i.e., summer and early fall) reduces inoculum 

and avoids re-infection at pruning sites. Because the bacteria may be carried on pruning equipment, frequent 

disinfection of equipment is necessary. Painting galls with Gallex is an effective therapeutic treatment but is 

very labor intensive and is considered impractical. Spray applications of copper-containing bactericides have 

been very effective in minimizing the disease, however repeated applications are generally needed to protect 

wounds as they occur over the year. A minimum of two applications is usually necessary: one in the fall 

immediately after harvest (before the rainy season) and a second one in the spring just prior to leaf drop. 

Additional applications may be needed during winter rains or spring/summer hail-storms. New copper 

formulations have been developed to reduce the metallic copper equivalent while maintaining the efficacy of 

the treatment. Our evaluations of copper sensitivity in populations of the olive knot pathogen indicated a 

reduced sensitivity of all strains with several strains showing an increased level of resistance. These results 

demonstrate a potential risk of resistance development of Psv to copper with its continued and often 

exclusive use. Although the combination of copper and mancozeb is highly toxic to strains of Psv less 

sensitive to copper, the EPA will not allow additional crops to be added to the mancozeb label. Thus, we 

initiated a search for other compounds that could be mixed with copper to increase its activity. We have 

identified amino-thiadiazole (ATD), a food-grade additive, as a synergistic compound that increases the 

activity of copper against copper sensitive and less sensitive strains in the laboratory. Field trials have been 

completed in fall of 2014 and spring of 2015. Still other compounds need to be developed to reduce exposure 

of any one mode of action to populations of the pathogen. Additionally, because olive knot infections occur 

mostly during the rainy period, knowledge on the persistence of treatments is critical. Thus, the efficacy of 

copper and other compounds like antibiotics alone and in mixtures with adjuvants that may increase the 

persistence of these treatments has been evaluated.  

We have been instrumental in the development of the new agricultural antibiotic kasugamycin 

(Kasumin) for several bacterial diseases of agronomic crops in the United States. Kasugamycin has high 

activity against Erwinia and Pseudomonas species and moderate activity against Xanthomonas species and 

other plant pathogenic bacteria. A second antibiotic oxytetracycline (Mycoshield, Fireline) has also been 

identified. We found these compounds to be the most promising new treatment for preventing olive knot in 

our field studies, including in a commercial application to inoculated branches. Additional field trials have 

been performed to compile data to support the registration of kasugamycin and oxytetracycline on olives. 

Kasugamycin and oxytetracycline are currently federally registered on pome fruit crops (e.g., apples and 

pears), whereas their use on olives has been approved as “A” priorities by IR-4 for the 2015 and 2016 

seasons. We are involved with these IR-4 residue studies. Other products including antimicrobial peptides 

from commercial sources were also evaluated in 2015. Several systemic acquired resistance (SAR) 

compounds (e.g., Actigard, Regalia, quinoxyfen - Quintec, and USF2018A) were effective in our previous 

studies, but not equivalent to copper or kasugamycin. New trial data from 2015 suggest that it may not be 

possible to achieve consistent disease control using SAR compounds by themselves, and their development 

in combination with conventional treatments such as with antibiotics and copper may be more realistic.  

We have also been working on sanitation treatments as part of an integrated olive knot management 

program. We demonstrated that guanidine, chlorhexidine, and quaternary ammonia compounds (QACs) were 

highly toxic against the olive knot pathogen in laboratory studies. Citrox, a natural product derived from 

citrus extracts, and the quaternary ammonia sanitizers were also highly effective in disinfecting hard surfaces 

that were contaminated with Psv. The QACs are volatile, leave near zero residues, and are not corrosive to 

equipment. Deccosan 321 (MaQuat 615-HD) was registered for use on olives in California in 2015. We 

initiated field trials in the spring of 2015 to compare QAC performance to chlorine in reducing the spread of 

Psv on olives from contaminated field equipment. We will test additional parameters that may affect the 

efficacy of the sanitizers such as inoculum concentration and post-inoculation treatment time. Field 

evaluations of the material as an equipment sanitizer was accomplished this year with very promising results. 

Additionally, we evaluated a new non-phenolic QAC, KleenGrow, for use as a protective treatment directly 

on trees. Unfortunately, KleenGrow was not effective when used as a protective treatment in a foliar spray on 

olive wounds before inoculation.   
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Research Objectives  

1) Epidemiology – pathogen genetic variability, inoculum availability, threshold inoculum level for 

disease induction, systemic movement of Psv  

a. Monitor galls for production of inoculum over time 

b. Evaluate the effects of inoculum concentration on disease development 

c. Investigate environmental factors that may lead to systemic movement of Psv  

d. Track the systemic movement (endophytic or epiphytic) of Psv on the olive host using 

selective re-isolation techniques and microscopy  

2) Evaluate populations of the pathogen for laboratory sensitivity to chemicals 

a.    Population dynamics of copper-resistant in relation to copper-sensitive strains of Psv 

3) Test the performance of an equipment sanitizer (e.g., quaternary ammonium) under field conditions 

in comparison to chlorine.  

4) Field trials on efficacy of bactericides and SAR compounds.  

a. Protective (pre-infection) vs. post-infection activity of treatments; proper timing and 

application of SAR compounds; effects of inoculum concentration on the efficacy of SAR 

compounds 

b. Develop copper activity-enhancing materials such as mancozeb, amino-thiadiazole (ATD), 

and dodine 

c. Determine the efficacy of a new, non-phenolic-based quaternary ammonium formulation 

(i.e., KleenGrow) for use as a protective treatment on olives 

d. Persistence of different copper formulations with and without the addition of lime, pinolene, 

or carnauba-based additives under simulated rain conditions.  
 

Materials and Methods 

1a. Monitor galls for production of inoculum over time. Olive knots attached to twigs were washed and 

sampled after selected time periods in order to enumerate Psv population levels and to determine the extent 

of inoculum produced or exuded by knots during multiple rain events. 

 

1b. Evaluate the effects of inoculum concentration on disease development. Greenhouse and field trials 

were performed on cvs. Manzanillo and Arbequina to investigate the effects of Psv inoculum concentration 

on disease incidence for leaf scar and lateral wounds inoculated with either a copper-sensitive or copper-

resistant strain. Olive twigs were wounded and inoculated with selected concentrations of these strains 

ranging from 2x105 to 2x108 CFU/ml and scored for disease incidence after symptoms (knots) developed. In 

field studies, treatments of copper hydroxide or kasugamycin were applied to wounds that were inoculated 

with various inoculum concentrations to examine treatment efficacy under different disease pressures. A 

greenhouse trial was carried out in the spring of 2015 at UCR. Field trials at UC Davis were done in the fall 

of 2014 and were repeated in the spring of 2015. All field plant inoculation studies that are described in this 

report have durations of at least four to six months because knots do not develop until plant growth occurs. In 

growth chamber and greenhouse studies, young and succulent plants that are continuously growing were 

incubated for 2 to 3 months before symptoms developed.  

 

1c. Investigate environmental factors that may lead to systemic movement of Psv. Young potted olive trees 

of cvs. Manzanillo were placed into a growth chamber and exposed to -5°C for 8 h. Multiple inoculation and 

wounding scenarios that were tested included: 

i. Wounding and inoculating plants with Psv before placing into the cold chamber. This experiment 

simulates olive trees that are damaged and inoculated (i.e., hail storm, harvest damage followed by rain 

event, etc.) before occurrence of a freezing event.  

ii. Spray inoculating plants without wounding before placing into the cold chamber. This determines if a 

freezing event creates Psv-susceptible tissue that can be infected by the bacterium that is already present 

on the surface during the event (Psv pre-existing as an epiphytic colonizer). 
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iii. Wounding and placing plants into the cold chamber and inoculating wounds afterwards. This simulates 

olive trees that are wounded (mechanically or naturally) and are then exposed to a freezing event with 

subsequent rain and inoculum dispersal. 

iv. Placing plants into the chamber followed by spray inoculating the whole plant. This determines if a 

freezing event creates Psv-susceptible tissue that can be infected when the bacterium is introduced 

afterwards (i.e., rain dispersal of Psv from knots after a freezing event). 

These scenarios allow us to elucidate whether freezing damage can predispose olives to Psv infection by 

creating new wounds or increasing colonization of existing tissue damage, and if the migration of the 

bacterium on frost-damaged tissue is external, internal, or possibly both. 

1d. Track the systemic movement (endophytic or epiphytic) of Psv on the olive host using selective re-

isolation techniques and microscopy. Plants used in objective 1c. studies will be further evaluated by 

tracking movement of the bacterium using selective re-isolation techniques and microscopy. Olive twig 

tissue samples will be taken at various distances away from the initial inoculation point over several months 

to monitor movement of the bacterium. Tissue will be examined using scanning electron microscopy as well 

as re-isolating Psv on selective media. The Psv strain used will have unique characteristics (copper-

resistance) that will allow for the discrimination of the inoculated strain from Psv strains that may be residing 

epiphytically on the olives (although all plants used did not have olive knot symptoms). 

2. Population dynamics of copper-resistant and copper-sensitive strains of Psv. Additional strains of Psv 

were collected from an orchard in Glenn Co. where a copper-resistant Psv strain was recovered previously. 

Strains were tested for sensitivity to copper using a serial dilution method and for sensitivity to the antibiotics 

kasugamycin, oxytetracycline, and streptomycin using the spiral gradient endpoint (SGE) method.  

3. Test the performance of an equipment sanitizer (e.g., quaternary ammonium) under field conditions in 

comparison to chlorine. The quaternary ammonium compound (QAC), MaQuat 615-HD was tested in field 

trials in the spring of 2015 and compared to sodium hypochlorite (bleach solution) in reducing the spread of 

Psv by contaminated field equipment. We utilized a handheld gas-powered hedger to simulate larger 

commercial pruning equipment. The hedger was used to trim and injure olive branches, simulating damage 

that would likely occur during commercial pruning operations. The hedging blades (metal teeth) were 

contaminated (sprayed with a suspension of Psv) and the hedger was subsequently used to prune healthy 

(symptomless) trees. For treatments, the contaminated blades were sprayed with selected disinfectants at 

experimental or labeled rates and exposure durations before pruning trees. In some treatments, hedging was 

followed by additional copper and copper-kasugamycin foliar applications on newly hedged olives to 

possibly obtain greater reduction in disease incidence. These trials were performed at UC Davis. 

4a. Protective (pre-infection) vs. post-infection activity of SAR compounds and effects of inoculum 

concentration on the efficacy of SAR compounds. SAR compounds were field-tested against olive knot 

during the fall of 2014 and evaluated in the spring of 2015, focusing on the effects of Psv inoculum 

concentrations. Foliar sprays of SAR compounds were applied to entire cvs. Manzanillo and Arbequina olive 

trees until runoff 3 days before wounding and inoculating with a copper-sensitive Psv strain. Psv inoculum 

concentrations ranged from 2x105 to 2x108 CFU/ml. SAR compounds evaluated included Regalia, Proalexin, 

Stout, Actigard, and Quintec at experimental or field labeled rates.  

4b. Develop copper activity-enhancing materials such as mancozeb, amino-thiadiazole (ATD), and dodine. 
Field trials were performed during the fall of 2014 and spring of 2015 in two olive orchards (UC Davis and 

Yuba Co.) to test copper treatments mixed with etridiazole (Terrazole), amino-thiadiazole-thiol (ATD), 

mancozeb (Manzate Prostick), famoxadone + cymoxanil (Tanos), or dodine (Syllit) to determine if any 

enhancement in disease control could be achieved as compared to copper alone. Treatments using 

kasugamycin at low (100 ppm/A) and high rates (200 ppm/A) were also evaluated along with high rates of 

copper hydroxide (7 lb/A). 

4c. Determine the efficacy of a new, non-phenolic-based quaternary ammonium formulation (i.e., 

KleenGrow) for use as a protective treatment on olives. The non-phenolic quaternary ammonia compound 

KleenGrow was tested as a protective treatment in a greenhouse trial in fall of 2014 and in several field trials 
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in the fall of 2014 and spring of 2015. KleenGrow treatments were applied to olive twig wounds before being 

inoculated with a Psv suspension.  

4d. Persistence of different copper formulations with and without the addition of lime, pinolene, or 

carnauba-based additives under simulated rain conditions. A copper persistence trial was performed on 

young cv. Manzanillo trees in the fall of 2014 and repeated in the spring of 2015 at UC Davis. Olive twigs 

were wounded and treated with several copper and copper-adjuvant treatments (lime – calcium hydroxide, 

pinolene – NuFilm-P, or a carnauba-based additive – Washgard). After air-drying, trees were overhead 

irrigated with micro-misters to simulate a 30-min rain event. Treated wounds were then spray-inoculated 

with a copper-sensitive Psv strain.  

Results and Discussion 

1a. Monitor galls for production of inoculum over time. This trial is currently in progress. Results are 

pending and will be available in the next report.  

1b. Evaluate the effects of inoculum concentration on disease development.  In greenhouse trials performed 

during the spring of 2015, similar results were obtained as reported in 2014. Leaf scars were less susceptible 

to infection as compared to lateral wounds except for the highest inoculum concentration for both cultivars 

and strains tested. Higher disease incidence was observed for the higher Psv concentrations (2x107 and 2x108 

CFU/ml) in most cases, but other factors may contribute to disease development (e.g., the growth stage of 

olive plants – when growth is less active, fewer knots develop). Knots were also substantially larger on some 

plants while much smaller or absent on others. Inoculated young, succulent, green twigs produced knots 

more readily than older woody twigs. Both copper-sensitive and -resistant strains were equally virulent under 

greenhouse conditions.  

 In field trials conducted during the fall of 2014 at UC Davis using the same inoculum concentration 

range and a copper-sensitive Psv strain, higher disease incidence was observed on cv. Arbequina than on cv. 

Manzanillo for both leaf scar and lateral wound inoculations. Again, inoculated leaf scars typically 

developed fewer knots at the lower inoculum concentrations (incidence of 12.5 and 22.5% for cvs. 

Manzanillo and Arbequina, respectively, using 2x105 CFU/ml) while lateral wounds had high levels of 

disease for all concentrations ranging from 45-75% and 80-100% incidence for cvs. Manzanillo and 

Arbequina, respectively. Copper hydroxide performed well in reducing disease incidence at all inoculum 

concentrations on both lateral and leaf scar wounds for either cultivar (≤ 22.5% incidence). Kasumin 2L at 

the 100-ppm rate reduced disease on lateral wounds when lower inoculum concentrations were used (Fig. 1). 

The different slopes of the regression lines indicate that bacterial concentration affected the performance of 

kasugamycin more than that of copper. 

Past trials have shown that concentrations of 2x105 CFU/ml of Psv can produce some disease 

depending on plant age, wound type, and Psv strain. Also, inoculated greenhouse plants had higher disease 

incidence than field grown plants and knots developed faster (2.5 months in the greenhouse vs. 4-6 months in 

the field). Thus, 2x105 CFU/ml could be considered a threshold concentration for disease induction. 

Consistent high levels of disease resulted when plants were inoculated with 2x107 CFU/ml Psv, and 

somewhat less consistent disease levels were achieved with 2x106 CFU/ml. We have found that these higher 

concentrations may potentially be exuded from living knots but dilution occurs during their dispersal due to 

precipitation, runoff, or plant canopy size. Thus, reduced inoculum levels are likely present on susceptible 

tissue. Therefore, treatments that are less effective when artificially inoculated with a substantial amount of 

bacteria may not be indicative of actual effectiveness under field conditions. Thus, we evaluated treatment 

efficacy using very high disease pressure. High copper concentrations are needed to maintain some level of 

effectiveness even under these conditions and higher rates of kasugamycin showed similar results in our 

chemical field trials (see data for objective 4b). The cultivars Manzanillo and Arbequina had some variability 

in disease incidence among trials, but both should be considered as highly susceptible to Psv.    

1c. Investigate environmental factors that may lead to systemic movement of Psv. In a growth chamber-

greenhouse study performed in October 2015, olive plants that were wounded and inoculated developed 

typical knots localized to the wound after 2.5 months. Only in scenario (ii) where plants were wounded, 

inoculated, and then exposed to cold did we observe symptoms of systemic movement. Small nodules were 
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noted several centimeters from the point of inoculation. On some branches, nodules were produced even 

more than 10 cm away from the inoculation point. Interestingly, for twigs that were wounded and cold 

exposed before inoculation, no knots developed away from the inoculation point. Symptoms were examined 

recently (10 weeks after inoculation), and nodules will be sampled and used for re-isolation at a later time to 

confirm the presence of Psv. Eight hours of cold exposure was too severe for cv. Manzanillo plants because 

this caused major branch dieback and no data could be obtained. Repeat trials will limit cold exposure to 4 h 

to reduce dieback while still providing some frost damage. Non-wounded plants that were spray-inoculated 

before or after cold exposure have presently not developed any symptoms. Thus, existing injury may be 

necessary for infection, and subsequent frost damage may assist in systemic movement of the bacterium. In 

these preliminary studies, cold injury alone did not facilitate infection of Psv. Additional studies will be 

undertaken in 2016 to repeat the current study as well as including the addition of protective treatments on 

frost-injured plants inoculated with Psv to determine if treatments can reduce disease intensity.  

1d. Track the systemic movement (endophytic or epiphytic) of Psv on the olive host using selective re-

isolation techniques and microscopy. This is pending on development of symptoms (on surviving branches 

of objective 1c) as well as repeating the trial with shorter cold exposure duration to reduce branch dieback.  

2. Population dynamics of copper-resistant in relation to copper-sensitive strains of Psv. An additional 20 

Psv strains were recovered from a location where we previously detected copper-resistance. Copper 

sensitivity tests indicated that 2 and 3 of the 20 strains obtained were resistant (>50 mg/L MCE) or 

moderately (20 to 30 mg/L MCE) resistant to copper, respectively. All strains, however, were sensitive to the 

antibiotics kasugamycin, streptomycin, and oxytetracycline (Tables 1 and 2).  

3. Test the performance of an equipment sanitizer (e.g., quaternary ammonium) under field conditions in 

comparison to chlorine. Deccosan 321 performed exceptionally well when used to sanitize pruning 

equipment that was contaminated with a high concentration of Psv (Fig. 2). For disease control on 

Manzanillo olives, Deccosan 321 sanitation alone was similar in efficacy as compared to chlorine or the 

Deccosan plus subsequent copper or copper-antibiotic foliar treatment. On cv. Arbequina, additional foliar 

applications of copper hydroxide or of copper hydroxide-kasugamycin mixtures to newly hedged olives 

significantly decreased the occurrence of olive knots from that of the chlorine treatment and numerically 

improved the performance from the Deccosan alone treatment. Equipment sanitation with sodium 

hypochlorite was also effective, but with less disease reduction as compared to Deccosan 321 (Fig. 2).   

4a. Pre-infection (protective) vs. post-infection activity of SAR treatments and effect of inoculum 

concentration on the efficacy of SAR compounds. Most SAR compounds tested did not significantly reduce 

disease incidence as compared to controls treated with water. At the lowest concentration of Psv, Proalexin 

resulted in a significant decrease in disease incidence on lateral wounds (3.3% incidence) as compared to the 

water control with 27% incidence in one study. In a few cases, Quintec resulted in some reduction of knot 

formation when trees were inoculated with 2x106 CFU/ml Psv, but not to satisfactory levels. Still, none of 

the SAR treatments provided a consistent reduction in disease. Possible explanations include: rates evaluated 

may not have been sufficient for activating plant defensive mechanisms, timing of application was not 

appropriate, or these compounds may not trigger a SAR reaction in olive plants. In comparison, Kocide 3000 

at 3.5 lbs/A that was used as a control treatment in these studies provided high and consistent levels of 

disease control for the entire range of Psv inoculum concentrations used.  

4b. Develop copper activity-enhancing materials such as mancozeb, amino-thiadiazole (ATD), and dodine. 
In the fall 2014 Davis trial on cv. Arbequina where a copper-sensitive Psv strain was used, all copper-

containing treatments performed similarly, reducing disease incidence by at least 74% on lateral wounds 

(Fig. 3). On cv. Manzanillo, similar results were obtained using the copper-sensitive strain, with disease 

incidence reduced by treatments containing copper by at least 90% (Fig. 4). When a copper-resistant strain 

was used in the fall 2014 trial, copper alone at the highest labeled rate (7 lb/A) performed better than any of 

the mixture treatments on lateral wounds of both cultivars (disease reduction by at least 74%; Figs. 5 and 6).  

In the fall 2014 trial in the Yuba county cv. Arbequina orchard, the 7-lb rate of copper again was the 

best treatment on lateral wounds reducing disease by 96 or 83% using a copper-sensitive or -resistant strain, 

respectively (Fig. 7a and 8a). Kocide 3000 (3.5 lb/A) - mancozeb (2.4 lb/A) mixture treatments performed 

equally well to copper (7 lb/A) for a copper-sensitive strain (Fig. 7), while kasugamycin at 200 ppm worked 
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well against a copper-resistant strain (Fig. 8). Data from the repeat trial in spring of 2015 indicated that 

copper-containing and kasugamycin treatments performed well in reducing knot incidence when a copper-

sensitive strain was used (Figs. 7). Using a copper-resistant strain, kasugamycin containing treatments and 

copper at the highest rate were the best treatments on lateral wounds (Fig. 8). 

In summary, the addition of experimental compounds to copper hydroxide did not improve copper 

performance compared to copper alone in most cases, and copper at the maximum labeled rate gave excellent 

disease reduction, especially to copper-sensitive Psv strains. Kasugamycin at 200 ppm/A gave comparable 

results to high rates of copper. Thus, mixtures of copper at maximum rates with high rates of kasugamycin 

should give exceptional olive knot control and field tests have been performed to evaluate this treatment in 

the fall of 2015 (results pending). This may be the best strategy for disease prevention and the mixture with 

two modes of action will minimize the development and spread of copper and potential kasugamycin 

resistance. All field trials performed in fall of 2014 and spring of 2015 included lateral wound inoculations, 

and leaf scar wounds will be examined in future studies using different concentrations of Psv inoculum. 

4c. Determine the efficacy of a new, non-phenolic-based quaternary ammonium formulation (i.e., 

KleenGrow) for use as a protective treatment on olives. KleenGrow did not reduce knot incidence when 

sprayed at the maximum labeled rate (0.38 fl oz/gal) to wounds that were subsequently inoculated with Psv 

in all trials (greenhouse and field). The labeled rate may not be effective for olive knot control or this 

material may not be effective when used as a protective treatment directly on olives.  

4d. Persistence of different copper formulations with and without the addition of lime, pinolene, or 

carnauba-based additives under simulated rain conditions. In the fall 2014 trial, all copper treatments 

significantly reduced disease incidence on inoculated lateral wounds as compared to the control. No disease 

developed on wounds treated with Kocide 3000 (7 lbs/A) or Kocide 3000 (3.5 lbs/A) - Washgard (2.5 gal/A) 

(Fig. 9). Still, there was no significant difference in disease incidence between the high rate of copper and 

treatments with the half-rate of copper mixed with adjuvants (e.g., Washgard, Quintec, Omni Oil, or 

NuFilm). In a spring 2015 repeat trial, copper at the high rate had the lowest disease incidence numerically, 

but statistically was similar to all other Kocide treatments with adjuvants (Fig. 9). The low rate of Kocide 

(3.5 lb/A) without adjuvants had statistically higher disease incidence than the high rate. 
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Table 1. In vitro sensitivity to copper of 20 Psv strains collected from one orchard in Glenn Co. in 2015 

 

* - Sensitivity to copper was determined by growing strains on 

media amended with 0, 10, 20, 30, or 50 mg/L metallic copper 

equivalent (MCE). Copper sensitive: growth at ≤10 mg/L MCE; 

moderate copper sensitivity: growth at 20 and 30 mg/L MCE; and 

copper-resistant: growth at ≥50 mg/L MCE.  

 

 

 

 

Table 2. In vitro sensitivity to three antibiotics of 20 Psv strains collected from Glenn Co. in 2015 

             

 

 

 

 

 

 

 

* - Average lowest inhibitory concentrations (LIC) and minimal inhibitory concentrations (MIC; growth 

inhibited by >95%) for 20 Psv strains from an olive orchard where copper resistance was previously detected. 

Inhibitory values were determined using the SGE method.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copper sensitivity* No. strains

Sensitive 15

Moderate 3

Resistant 2

Total 20

Oxytetracycline Streptomycin Kasugamycin

LIC MIC LIC MIC LIC MIC 

0.15 0.23 0.15 0.4 2.46 4.92

* 
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Fig. 1. Effect of inoculum concentration and pre-infection foliar spray treatments on disease 

incidence of cvs. Arbequina and Manzanillo olives in field trials in the fall of 2014 

 
 

 

 
Branches were wounded (leaf scar and lateral wounds) and inoculated with selected concentrations (2x105 to 2x108 

CFU/ml) of a copper-sensitive Psv strain. Some wounds were also spray-treated with Kocide 3000 or Kasumin 2L. 

Knot development on inoculated wounds was evaluated 9-months post-inoculation.  
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Fig. 2. Performance of Deccosan 321 (QAC) as an equipment sanitizer under field conditions 

 

 
 
 

 

 

 

 

 

 

 

 

Olive branches were pruned with a hedger that was contaminated with a copper-sensitive strain of Psv (2x107 

CFU/ml). The hedger was not sanitized or sanitized with Deccosan 321 (2000 mg/L) or sodium hypochlorite (50 mg/L). 

Branches were not treated or treated with a foliar application with Kocide 3000 (3.5 lb/A) or Kocide 3000 + Kasumin 

(100 mg/L). Disease evaluations were performed 6 months after the start of the trial.  

 

Fig. 3. Evaluation of new foliar treatments for management of olive knot of cv. Arbequina 

caused by a copper-sensitive Psv strain - Field trial at UC Davis  

 

 
 

Olive branches of cv. Arbequina were injured with lateral wounds and foliar treated. After air-drying, wounds were 

spray-inoculated with a copper-sensitive Psv strain at 1x108 CFU/ml. Treatments with same letters are not significantly 

different based on a least significant difference mean separation test. 
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Fig. 4. Evaluation of new foliar treatments for management of olive knot of cv. Manzanillo 

caused by a copper-sensitive Psv strain - Field trial at UC Davis 
 

 
 

Olive branches of cv. Manzanillo were injured with lateral wounds and foliar treated. After air-drying, wounds were 

spray-inoculated with a copper-sensitive Psv strain at 1x108 CFU/ml. Treatments with same letters are not significantly 

different based on a least significant difference mean separation test. 

 

Fig. 5. Evaluation of new foliar treatments for management of olive knot of cv. Arbequina 

caused by a copper-resistant Psv strain - Field trial at UC Davis 

 

 
 

Olive branches of cv. Arbequina were injured with lateral wounds and foliar treated. After air-drying, wounds were 

spray-inoculated with a copper-resistant Psv strain at 1x108 CFU/ml. Treatments with same letters are not significantly 

different based on a least significant difference mean separation test. 
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Fig. 6. Evaluation of new foliar treatments for management of olive knot of cv. Manzanillo 

caused by a copper-resistant Psv strain - Field trial at UC Davis. 

 
 

Olive branches of cv. Manzanillo were injured with lateral wounds and foliar treated before being spray inoculated 

with a copper-resistant Psv strain at 1x108 CFU/ml. Treatments with same letters are not significantly different based 

on a least significant difference mean separation test. 
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Fig. 7. Evaluation of new foliar treatments for management of olive knot of cv. Arbequina 

caused by a copper-sensitive Psv strain - Field trial in Yuba Co. 
 

 

 

Branches were injured with lateral wounds in the fall of 2014 or spring of 2015 and spray treated. After air-drying, 

branches were inoculated with a copper-sensitive Psv strain at 1x108 CFU/ml (fall 2014) or 2x107 CFU/ml (spring 

2015). Treatments with same letters are not significantly different based on a least significant difference mean 

separation test. 
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Fig. 8. Evaluation of new foliar treatments for management of olive knot of cv. Arbequina 

caused by a copper-resistant Psv strain - Field trial in Yuba Co. 

 

 

 

Branches were injured with lateral wounds in the fall of 2014 or spring of 2015 and spray treated. After air-drying, 

branches were inoculated with a copper-resistant Psv strain at 1x108 CFU/ml (fall 2014) or 2x107 CFU/ml (spring 

2015). Treatments with same letters are not significantly different based on a least significant difference mean 

separation test. 
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Fig. 9. Persistence of copper treatments in inoculation studies with a copper-sensitive Psv 

strain on cv. Manzanillo olives in a field trial at UC Davis 

 

 

  
 

Branches were injured with lateral wounds in the fall of 2014 or spring of 2015 and spray treated. This was followed by 

overhead irrigation for 30 minutes. After air-drying, branches were inoculated with a copper-sensitive Psv strain at 

1x108 CFU/ml (fall 2014) or 2x107 CFU/ml (spring 2015). Treatments with same letters are not significantly different 

based on a least significant difference mean separation test. 
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ABSTRACT  25	  

Acrylamide formed in plant foods at elevated cooking temperatures has been identified as a 26	  

probable carcinogen. A wide variation and high acrylamide concentration in commercial canned 27	  

black ripe olives has been reported. The objective of this study was to determine if different safe 28	  

sterilization conditions during thermal processing can reduce substantially acrylamide levels in 29	  

black ripe olives. Sterilization time and temperature for six thermal processes were adjusted and 30	  

by heat penetration tests, process F0 was measured and correlated to acrylamide formation and 31	  

changes in quality attributes of black ripe olives. 32	  

Acrylamide concentration followed a positively correlated second order polynomial regression 33	  

with process F0. Similar process F0, obtained by different processing conditions, gave similar 34	  

acrylamide concentrations. Solids leaching from olives increased while pH decreased in brine at 35	  

higher thermal processes. Skin color did not change, while increasing thermal processing 36	  

reduced firmness of whole olives. Optimization of safe thermal processing conditions is a 37	  

practical and efficient alternative to reduce acrylamide formation and improve quality of black 38	  

ripe olives.  39	  

 40	  

 41	  

   42	  

 43	  

 44	  

 45	  

  46	  



INTRODUCTION  47	  

Acrylamide [(CH2=CH-CO-NH2] is a conjugated reactive molecule that acts as a biological 48	  

alkylating agent that is reported to induce numerous adverse effects in cells, animals, and 49	  

possibly also humans. These include antifertility, carcinogenicity, neurotoxicity, and 50	  

teratogenicity.  Acrylamide has been identified as a probable carcinogen1, 2. The chemistry of 51	  

acrylamide formation in food, and its in vivo reactions with essential enzymes, DNA, and 52	  

neurons that cause the mentioned adverse effects are described in detail elsewhere3-5.  53	  

Dietary acrylamide is largely derived from the heat-inducing Maillard-type reactions between the 54	  

amino group of the amino acid asparagine and the carbonyl groups of glucose and fructose in 55	  

plant-derived foods including cereals, coffees, almonds, olives, and potatoes during baking, 56	  

frying or canning3, 6-8.  Reported methods to reduce acrylamide levels include selecting 57	  

commercial food with a low acrylamide content, selecting cereal and potato varieties with low 58	  

levels of asparagine and reducing sugars, selecting processing conditions that minimize 59	  

acrylamide formation, adding food-compatible compounds and plant extracts to food 60	  

formulations before processing that inhibit acrylamide formation during processing of cereal 61	  

products, coffees, olives, potatoes, and reducing multi-organ toxicity with the aid of 62	  

antioxidative natural compounds, sulfur amino acids, and flavonoids4, 9. 63	  

Acrylamide is formed in foods at elevated and typical cooking. Studies with laboratory-heated 64	  

foods revealed a temperature dependence of acrylamide formation, though it is not detected in 65	  

unheated or boiled foods6. Various levels of acrylamide have been found in black ripe olives. In 66	  

a survey of black ripe olives in US market, a wide range of acrylamide (375-1925 µg/kg) was 67	  

found10. Casado and Montaño11 screened 11 black ripe olives from Spain and found levels of 68	  

acrylamide also ranged broadly from 176 to 1578 µg/kg of olive pulp. Similarly, in our lab, we 69	  



also found 288-1192 µg/kg acrylamide in seven black ripe olives samples (unpublished results). 70	  

Charoenprasert and Mitchell12 also reported relatively high concentrations of acrylamide in black 71	  

ripe olives (226-1925 µg/kg). 72	  

It has been shown that acrylamide in black ripe olives is primarily formed during sterilization, 73	  

and that sterilization time and temperature can significantly influence the formation of 74	  

acrylamide9, 11, 13. Black ripe olives are processed through several lye immersion and water 75	  

rinsing steps12, 14 and canned or bottled and sterilized as a low-acid canned food (LACF) with a 76	  

flesh pH around neutrality14, 15. LACF heat treatment require assurance of at least 12D reduction 77	  

of Clostridium botulinum spores and minimum presence of other more thermal resistant spoilage 78	  

spores, around 4D16, where D refers to a one log cycle reduction (or 90% reduction) in the initial 79	  

number of spores in the LACF17. 80	  

California-style black ripe olives, as a LACF, usually require sterilization temperatures above 81	  

110°C12. In contrast Spanish- and Greek-style table olives are considered acidified foods (AF) 82	  

and only require pasteurization temperatures below 65°C and/or additives for preservation and as 83	  

a consequence acrylamide is negligible in these two olive styles12. Lowering the sterilization 84	  

temperature and shortening the sterilization time could reduce the formation of acrylamide, while 85	  

continuing to achieve appropriate commercial sterilization to assure low hazards of pathogenic 86	  

C. botulinum and spoilage thermophylic bacterial spores survival. It is hypothesized that the 87	  

wide variation of acrylamide in commercial canned black ripe olives is a consequence of 88	  

different thermal processes used by industry due to different container sizes and ways to deliver 89	  

the thermal processing in different retort types, as well as required heat sterilization established 90	  

by thermal process authorities and regulatory agencies. Even though it has been reported that 91	  

acrylamide in canned black ripe olives is caused by high temperature processing11, 13, there is a 92	  



lack of systematic studies to minimize acrylamide occurrences by reducing thermal processing 93	  

during commercial sterilization. For LACF it is important to assure commercial sterility and then 94	  

determine if it is still possible to reduce acrylamide concentrations as compared to common 95	  

commercial canning practices. We examined the proposed simple and logical approach to reduce 96	  

acrylamide content of olives. 97	  

The objective of this study was to determine if different safe sterilization conditions during 98	  

thermal processing could reduce substantially the acrylamide levels in canned black ripe olives. 99	  

We adjusted the sterilization time and temperature for six different processing conditions. From 100	  

heat penetration data, process lethality was calculated and correlated to acrylamide formation 101	  

and changes in physical quality attributes of black ripe olives. 102	  

MATERIALS AND METHODS  103	  

Reagents 104	  

For the olive preparation, sodium hydroxide solution (50%) was obtained from Loeffler 105	  

Chemical Corp. (Atlanta, GA, USA) Sodium chloride (canning and pickling salt, food grade) 106	  

was purchased from Morton Salt Inc. (Chicago, IL, USA). Ferrous gluconate (food grade) were 107	  

purchased from VWR (Radnor, PA, USA).  108	  

For the acrylamide analysis, acrylamide (>99.9%) and methanol (HPLC grade, 99.9%) were 109	  

purchased from Fisher Scientific (Pittsburgh, PA, USA). Acrylamide-d3 standard solution (500 110	  

mg/L in acetonitrile) was purchased from Sigma-Aldrich (St. Louis, MO, USA).  Reversed-phase 111	  

cartridge columns (Sep-PakTM C18, 1 g and 6 cc) were obtained from Waters Corp. (Miford, 112	  

MA, USA).  113	  

California-style black ripe olive preparation 114	  



Pilot-plant olive preparation method was modified from the work done by Charoenprasert and 115	  

Mitchell12 to mimic industrial California-style black ripe olive processing. The olives were 116	  

harvested in October, 2014 and stored in 2% acetic acid solution since late October 2014 by the 117	  

processor prior to the preparation. Thirteen kg olives were immersed in 1% sodium hydroxide 118	  

solution (19 L) for 5 h for lye treatment, and then rinsed eight times before placed in fresh water 119	  

for 19 h to remove the residual sodium hydroxide. During the washing step, air was constantly 120	  

bubbled into the water to oxidize olives. This lye-wash cycle was performed twice. For the last 121	  

cycle, the olives were soaked in lye for 2 h and washed for 20 h. The pH was measured after the 122	  

final lye treatment to ensure the lye penetrated to the pit and pH was between 8 and 9.5. Then the 123	  

olives were treated with 0.15% ferrous gluconate solution (19 L) for 3 h to fix the color. During 124	  

the ferrous gluconate treatment, carbon dioxide was bubbled into the solution to neutralize 125	  

olives. When the pH reached 7, the olives were rinsed to remove residual ferrous gluconate.  126	  

Blanching, canning and heat penetration testing 127	  

Cruess18 indicated that tendency to "buckle" was greatly reduced when olives in cans were 128	  

thoroughly heated in an exhaust box to 195°F before sealing. To prevent can buckling, blanching 129	  

conditions under saturated steam conditions for whole olives should be around 2-4 min. This 130	  

additional processing step eliminates tissue gases and bulging of cans without increasing 131	  

acrylamide levels. Blanching of whole olives on single layers on S.S. trays moving in a 132	  

continuous belt was done in the University of California, Davis FST food processing pilot plant 133	  

custom built steam blancher for a residence time of 4 min, thus reaching the whole olives a 134	  

maximum temperature of 200.6 ± 3.3°F from an initial temperature of 77.0 ± 2.0°F (n = 6). 135	  

Filling was done by hand. Fill weights (790 g) for 401x411 cans were 322.5 g (41%) whole 136	  

olives and 467.5 g (59%) previously boiled brine (2-2.5% NaCl in water), allowing a ¼ inch 137	  



headspace in cans to facilitate internal agitation during intermittent rotation of cans inside the 138	  

rotary retort. 139	  

Temperature of the can content before sealing was recorded with a digital thermometer. Model 140	  

7500T DataTrace MPIII data loggers (Mesa Laboratories, Inc., Lakewood, CO, USA) were 141	  

installed in each of six cans using S.S. bendable retainers to fix the 1” rigid probe tip at the 142	  

geometric center of cans for measuring temperature during sterilization.  Sealing was done with a 143	  

Dixie Double Seamer model UVGMD-ALCC (Dixie Canner Co., Athens, GA, USA) using the 144	  

vacuum setting provided for 401x411 cans. After sealing, cans were immediately sterilized. 145	  

A steam-heated discontinuous rotary retort (FMC Rotary Steritort, Madera, CA, USA) built in 146	  

1963 and refurbished in 2010 by the Precision Canning Equipment Co. from (Woodland, CA, 147	  

USA) was used. This rotary retort requires 10-17 min to reach 215°F for venting, and another 2-148	  

8 min for coming up time (CUT) depending on processing temperatures. This retort can run up to 149	  

72 cans spaced in a balanced weight fashion. Retort was adjusted to constant processing 150	  

temperatures in the range of 230°F-260°F for different processing times. After cooling, cans with 151	  

data loggers were opened and data collected in a laptop computer through a DT Pro MPIII PC 152	  

Interface with DT Pro Basic software. 153	  

Assessment of commercial sterilization of canned black ripe olives 154	  

Heat penetration data at six different thermal processing conditions were obtained during 155	  

sterilization of canned black ripe olives with wireless data loggers inside 401x411 cans. This 156	  

information was used to establish lethality values to assure safe (inactivated) Clostridium 157	  

botulinum spores and reduction of other more thermo-resistant spoilage bacterial spores. Process 158	  

lethality was calculated as process F0 according to the evaluation of the integral alternative using 159	  



the following equation that defines required or process F0 lethality, either from microbiological 160	  

or heat penetration data17: 161	  

(1) 162	  

In this equation, by definition of F0, Z = 18°F, Tref = 250°F fin order to calculate F0 as an integral 163	  

equation with the DT Pro Basic software and Excel spreadsheet, where T(t) was temperature 164	  

inside the cans during all the heating and cooling sterilization cycle from the start of the thermal 165	  

processing (ta) to the end of cooling (tb), taken at 15 sec intervals (dt). Safe required F0 thermal 166	  

processing times for different retort temperatures and intermittent convection heating mode were 167	  

applied according to process recommendations defined by Stumbo, Purohit and Ramakrishnan16 168	  

and the state of California Department of Health Services19 in Table 1. 169	  

For LACF it is required to design the thermal processing in a way to assure very low 170	  

probabilities of survival of thermophilic spoilage bacterial spores and even lower probabilities of 171	  

survival of Clostridium botulinum spores16. Sterilizing value F0 is defined as the time in minutes 172	  

equivalent at 250°F to destroy bacterial spores with a thermal sensitivity of Z = 18°F (indicating 173	  

that there is a ten times increase in the rate of spores destruction when temperature is raised 174	  

18°F, or 10°C). Process F/required F0 defines lethality of these spores by two ways (measuring 175	  

microbial survival or measuring the sum of different lethalities as temperature rises and 176	  

decreases during the heating and cooling processing) as indicated by Equation 1. Required F0 is 177	  

defined not only by microbiological control needs, but industry previous process results, unique 178	  

processing equipment, or even subjective concerns on process safety factors20. Process F0 is 179	  

applied in laboratory tests or by canning industries and could become required F0. The goal of 180	  



commercial sterilization is to achieve Unit Lethality, when process F0 is equal to required F0, as 181	  

lethality is defined as the ratio of process F0/required F0. 182	  

 Acrylamide Analysis Sample preparation 183	  

Whole canned black ripe olives (~20 g) were drained and crushed in a mortar with a pestle. 184	  

Sample pulp (2 g) was placed in a centrifuge tube and spiked with 0.5 µg d3-acrylamide as an 185	  

internal standard. Water (4 mL) was added to the centrifuge tube. After 10 min shaking, hexane 186	  

(1 mL) was added, followed by further shaking for 10 min. The samples were then centrifuged at 187	  

8,000 rpm in a Sorvall SS-34 centrifuge (Thermo Scientific, Waltham, MA) for 10 min to 188	  

separate the aqueous and hexane layers. The aqueous layer was vacuum filtered using a 125 mL 189	  

Buchner funnel. Nitrogen was then blown on the top of the filtrate to remove residual hexane. 190	  

 A Sep-Pak C18 cartridge was activated with methanol (2 mL) followed by water (2 mL). The 191	  

filtrate was then loaded on the cartridge and passed through without vacuum (about 1.5 mL/min). 192	  

The eluate was collected and evaporated to a volume of less than 1 mL followed by addition of 193	  

water to a volume of exactly 1 mL. Acrylamide determination was performed by LC-MS/MS. 194	  

LC-MS/MS analysis 195	  

The quantification of acrylamide and d3-acrylamide was performed on a Sciex API 2000 triple-196	  

quadruple MS system (Perkin-Elmer, Shelton, CT, USA) controlled by Analyst 1.4.2 software 197	  

(Applied Biosystems, Foster City, CA, USA). HPLC instrumentation consisted of a Perkin-198	  

Elmer Series 200LC system with a quaternary pump, autosampler, and in-line mobile phase 199	  

degasser. The samples were separated using a Hypersil-Keystone Hypercarb column (50 × 200	  

2.1mm, i.d., particle size 5µ; Thermo, Waltham, MA, USA). The mobile phase was isocratic 201	  

methanol/water (80:20, v/v) at 200µL/min for a total run time of 5 min. The column was 202	  



operated at room temperature. Injection volume was 35 µL. The retention time of acrylamide and 203	  

d3-acrylamide was 1.56 min.  204	  

The mass spectrum data were acquired with positive ion atmospheric pressure ionization (APCI) 205	  

utilizing the multiple-reaction monitoring (MRM) mode. The ion source settings were as 206	  

follows:  temperature was 350ºC; the curtain gas, collision gas, gas 1 and gas 2, 50, 6, 40 and 10 207	  

psi, respectively; the nebulizer current, 6 kV. The declustering potential, focusing potential, 208	  

entrance potential, collision energy and collision cell exit potential were 55, 400, 1.6, 17 and 7.2 209	  

V, respectively. Transitions for acrylamide and d3-acrylamide were monitored at m/z (mass-to-210	  

charge ratio) 72 à m/z 55 and m/z 75 à m/z 58, respectively with dwell times of 250 µsec. 211	  

Quantitation 212	  

Quantitation was performed by internal calibration using the ratio of integrated area of 213	  

acrylamide against d3-acrylamide. The calibration solutions were injected before, in the middle 214	  

of, and after the analysis of the samples. The calibration curve used weighted (1/x) second-order 215	  

regression. The calibration range is 19.70 – 5,000 ng/ml with the correlation coefficient (R2) 216	  

0.996. 217	  

Method Validation 218	  

The method was validated by determining the accuracy and precision of authentic acrylamide 219	  

added (spiked) at 100 and 500 µg/kg (n=2). All the results are the averages of duplicates. Method 220	  

precision was assessed by measuring the repeatability of the results of one sample (n=5).   221	  

Physicochemical Properties of Black Ripe Olives and Brine 222	  

Three cans from each thermal treatment were used for physicochemical analyses of black ripe 223	  

olives and brine. All analyses were done in five replicates per can. After opening a can, olives 224	  



were drained for 5 min and then both olives and brine were weighted. Approximately half of the 225	  

olives were depitted, blended in a laboratory Waring blender (Waring Commercial, Torrington, 226	  

CT, USA) and squeezed through a cheesecloth to obtain liquid for soluble solids and pH 227	  

determination.  228	  

Soluble solids were determined with a digital refractometer LR-01 (Maselli Misure S.p.A., 229	  

Parma, Italy). pH was measured using a Beckman Φ 40 Series pH meter (Beckman Coulter, 230	  

Fullerton, CA, USA).  231	  

Tristimulus (L*, a*, b*) color values of whole olive skins were measured using a portable 232	  

spectrophotometer model CM-508c (Konica Minolta Sensing Americas, Inc., Ramsey, NJ, USA) 233	  

through a 3 mm diameter circular opening. 234	  

Texture analysis was performed on the TA-TX2 texture analyzer (Stable Micro Systems, Ltd, 235	  

Godalming, Surrey, UK) with a puncture stainless steel probe (3 mm diameter, 25 mm long). 236	  

Texture analyzer settings were as follows: operation mode – measure force in compression, pre 237	  

test speed – 10.0 mm/s, test speed – 1.0 mm/s, post test speed – 10.0 mm/s, distance – 2.0 mm, 238	  

trigger type – auto, trigger force – 0.20 N.  239	  

Olives were cut with a razor blade alongside without touching the pit to obtain a flat surface. The 240	  

probe reached olives’ skin on the opposite side from the flat surface. The described setup 241	  

allowed testing the firmness of the olives. The recorded parameters were maximum force area 242	  

(g.s), maximum force (g), and time (s). Temperature of olives immediately after texture analyses 243	  

was measured with an Omega HH176 data logger thermometer with a precision fine wire 244	  

thermocouple (Omega Engineering, Inc., Stamford, CT).  245	  



Statistical Analysis 246	  

Data were statistically processed by One-Way ANOVA using Minitab® Release 14.12.0 247	  

statistical software (Minitab Inc., State College, MA, USA) program. Means were compared by 248	  

HSD Tukey’s family error test at the significance level of p ≤ 0.05. Treatment replicates varied 249	  

from 2 to 15 depending on analysis accuracy and sample property variability. 250	  

 251	  

RESULTS/DISCUSSION  252	  

Thermal processing evaluation of canned black ripe olives 253	  

The average temperature of the brine with black ripe olives inside the 401x411 cans, just before 254	  

vacuum sealing, was 99.6 ± 10.2ºF. The initial temperature varied from 70 to 110°F in 255	  

commercial runs for canned olives. The temperature reported in this study is within the range of 256	  

commercial runs. The rotary retort heated by saturated steam used for sterilization of canned 257	  

black ripe olives provided intermittent agitation for induced convection heating every time the 258	  

cans rotated freely in the bottom of the internal retort body. Table 2 reports the relevant 259	  

sterilization conditions for the applied six different thermal processes. Initial temperature was 260	  

obtained from the wireless data loggers at the start of the thermal processes. Venting time and 261	  

coming-up time varied depending on steam feeding rate and retort initial temperature. Processing 262	  

time was calculated at different retort processing temperatures to achieve previously defined 263	  

process F0 which was determined by using preliminary heat penetration data obtained from 264	  

wireless thermocouples inside 401x411 cans filled with whole black ripe olives and brine. The 265	  

defined F0 is in proportion to that commonly used by industry and in our food pilot plant batch 266	  

discontinuous rotary retort. 267	  

Effect of thermal processing on acrylamide formation in canned black ripe olives 268	  



Table 2 reports the acrylamide concentrations measured in six different thermal processes. These 269	  

acrylamide concentrations are within the range found in the screening study of commercial black 270	  

ripe olives in the USA and Spain. The acrylamide concentrations in black ripe olives are 271	  

relatively high compared to of the ones in other foods such as French fries (20-1325 µg/kg), 272	  

baked foods (<364 µg/kg) and nuts (<457 µg/kg)12. Acrylamide concentration increased 273	  

significantly as process F0 reached up to 2.7 times (or lethality) the required F0 values to assure a 274	  

high degree of safety to commercial sterility, exceeding a high degree of assurance according to 275	  

Stumbo and others16 for the can size used in this study. Statistical analysis on treatments 276	  

230°F/175 min and 240°F/45 min showed very similar process F0 (11.26 ± 0.04 -11.91 ± 0.19 277	  

min, respectively). The result shows that there is no significant difference between these two 278	  

treatments in acrylamide concentrations (154.2 ± 27.9 – 156.2 ± 25.0 µg/Kg, respectively). These 279	  

observations indicate that we can obtain the same safe F0 process and similar acrylamide 280	  

concentrations by different combinations of processing times and temperatures. Related 281	  

observations by Montaño and others21 reported that for similar thermal processes, or analogous 282	  

cumulative lethality expressed by process F0, acrylamide formation was lower for the processes 283	  

carried out at higher temperature. However, because their study was not published it was not 284	  

possible to compare our results to the actual process F0 values or temperature/time processing 285	  

conditions. 286	  

Table 1 reports four required F0 that can be used for the design of thermal processing of canned 287	  

black ripe olives, as a LACF. The optimum value is the lowest F0 required for safety assurance. 288	  

The olive canning industry can use these required F0 values to estimate process F0 for different 289	  

can sizes and retort systems. As there are several combinations of processing time and 290	  

temperature to obtain process F0 equal to required F0 for unit lethality, it allows industry to use 291	  



the processes with highest retort temperature but minimum time that can practically be 292	  

achievable for their retort systems and can sizes and be certain on the expected acrylamide level.  293	  

From results of this study it appears that the main reason there are wide-ranging reports of 294	  

acrylamide in canned black ripe olives is because the olive canning industry may be using a large 295	  

range of different process F0. The State of California Department of Health Services advises to 296	  

use a required F0 of 13 min as an official required sterilization control process for olives, ripe, 297	  

whole, pitted or broken pitted, in brine in 300x407 cans.  298	  

Mathematical fitting of the relationship between process F0 and acrylamide concentration 299	  

follows a second order polynomial equation with high correlation coefficient (R2 =0.9932) as 300	  

indicated in Figure 1. This non-linear regression is typical of biological and chemical phenomena 301	  

such as the progression of disease epidemics or the growth rate of tissues. Extrapolation of this 302	  

polynomial equation to process F0 values of 32-34 min, usually obtained in canned olives at 303	  

highest retort temperatures (255-265 °F), gives acrylamide concentrations values in the range of 304	  

1750-1950 µg/Kg, as found in samples of commercial canned black ripe olives in USA and 305	  

Spain. 306	  

According to the observed relationship between F0 and acrylamide formation in canned black 307	  

ripe olives it is expected a concentration of 250 µg/Kg for this required F0. This concentration is 308	  

within the range of lowest acrylamide concentrations found in commercial canned black ripe 309	  

olives by Charoenprasert and Mitchell12 and by our group, 226 and 288 µg/Kg, respectively. It is 310	  

important to consider that an acrylamide concentration of 250 µg/Kg formed by adhering to the 311	  

current required F0 established by the state of California Department of Health Services is not a 312	  

serious health hazard considering the low consumption of canned black ripe olives compared 313	  



with fried potato products and chips; crackers, cookies, cakes, and; bread, the three most 314	  

important food sources of acrylamide in the USA diet (at 38%, 17%, and 14% of total 315	  

acrylamide in the USA diet, respectively)4. 316	  

Moreover, based on lower required F0 reported by Stumbo and others16, the olive canning 317	  

industry could petition for the reduction of the current thermal processes to a new required F0 of 318	  

10 min, as recommended by Stumbo and others16 for LACF in 300x407 cans under convection 319	  

heating for commercial sterility with high degree of assurance, without jeopardizing health 320	  

safety. This can potentially reduce acrylamide concentration to 150 µg/Kg, that is, 60% of the 321	  

lowest acrylamide concentration found in Manzanilla canned olives sterilized now at required F0 322	  

of 13 min. Casado and Montaño11 stated that by paying strict attention to sterilization conditions 323	  

it could be possible to reduce the acrylamide concentration to <100 µg/Kg, at least for 324	  

Hojiblanca variety ripe olives. However, the influence of time and/or temperature of sterilization 325	  

on acrylamide formation was not covered in their study. We suggest that the canning industry 326	  

invest in devising new optimized thermal processes suited for specific industrial conditions, 327	  

either by hiring an external Thermal Processing Authority or using their in-house Thermal 328	  

Processing Authority teams. 329	  

Other alternative approaches to reduce acrylamide in black ripe olives include sterilization of 330	  

fresh olives either without brining or after 2-8 months of brining; not using calcium chloride in 331	  

the brine solution; and decreasing air oxidation, and; carbon dioxide neutralization12. These four 332	  

modifications to the traditional processing steps for black ripe olives can achieve reductions in 333	  

the acrylamide concentration to 62, 44, 55, and 50%, respectively from control concentrations. 334	  

However, reports on the effects on sensory properties of the three last options most likely will 335	  



affect negatively the quality of canned black ripe olives. Casado and others13 evaluated different 336	  

additives (salts, amino acids and antioxidants) to reduce acrylamide in canned black ripe olives, 337	  

and most of these additives turned out to be unsuccessful. Exceptionally, 25mM sodium 338	  

bisulphate in this report reduced acrylamide concentration to 13% of control values without 339	  

negative effect on sensory quality. However, sodium bisulphite is allergenic and requires a 340	  

labeling warning by food safety regulations. Also in this study olives were sterilized after seven 341	  

months of storage in the brine solution when it was reported by Charoenprasert and Mitchell12 to 342	  

have the lowest acrylamide formation during sterilization, compared to sterilization at one month 343	  

storage. Irrespective of this fact, acrylamide values increased to the highest possible values, 344	  

obtained if processed at one month of brining according to Charoenprasert and Mitchell12, at the 345	  

highest process F0 values applied in this study. None of these alternatives can by itself reduce 346	  

acrylamide, without negative effects on sensory quality and regulatory constraints, at the level 347	  

that can be achieved by optimized thermal processing. 348	  

Effect of thermal processing on physical attributes of brine and whole black ripe olives 349	  

Soluble solids increase in brine at the highest thermal processing (process F0 = 27.7 min) can be 350	  

explained by leaching of pulp from whole olives due to the higher temperature. Otherwise, pH of 351	  

the brine and whole olives decreased at the highest thermal process as shown in Table 3. Casado 352	  

and others15 also reported a pH decrease due to harsh thermal processing conditions of black ripe 353	  

olives and hypothesized it could be related to organic acids formation from sugars degradation 354	  

and/or degradation of Maillard reaction products, or saponification of pectin ester groups. 355	  

Color parameters of whole canned olives were not significantly different for the different thermal 356	  

processing conditions (Table 4). Casado and others15 reported loss of green color and increased 357	  



darkening by increasing thermal processing, presumably due to Maillard reactions and 358	  

autoxidation of phenolic compounds. 359	  

Firmness of whole olives was significantly reduced by increasing thermal processing (Table 4). 360	  

Romero and others14 also reported an decrease in firmness of canned black ripe olives at 361	  

increasing process F0, indicating that changes in firmness of ripe olives during sterilization 362	  

follows first order kinetics, with activation energy values within the range reported for fruits and 363	  

vegetables. 364	  

Conclusions 365	  

Optimization of thermal processing conditions is a practical and efficient alternative to reduce 366	  

acrylamide formation and improve quality of canned black ripe olives. Modification of thermal 367	  

processing conditions will require for the olive canning industry to file new processes with Food 368	  

and Drug Administration (FDA). The proposed processes should be supported by specific heat 369	  

penetration studies and thermal processing evaluation conducted by LACF thermal processing 370	  

authorities. 371	  
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TABLES AND FIGURES 436	  

Table 1. Required F0 (in minutes) for black ripe table olives as a low-acid canned food in 437	  

401x411 can size. 438	  

Sterilization condition/Retort temperature 230°F 240°F 250°F 260°F 

Assure high degree of safety1 6.38 4.68 4.17 3.58 

Commercial sterility with moderate degree of assurance1 6.93 6.93 6.93 6.93 

Commercial sterility with high degree of assurance1 10.40 10.40 10.40 10.40 

Dept. of Health Services, State of California2 _ 13.0 13.0 13.0 

1Stumbo and others, 197516. 439	  

 2Dept. of Health Services, 1995. 440	  

  441	  



Table 2. Thermal processing conditions and acrylamide concentration in black ripe olives 442	  

processed in 401x411 cans in a discontinuous rotary retort. 443	  

Initial 
temperature  

 
(°F) 

Venting 
time to 
115°F 
(min) 

Coming-
up time 
(CUT) 
(min) 

Processing 
temperature 

 
(°F) 

Processing 
time 

 
(min) 

F0 process 
 
 

(min) 

Acrylamide 
 
 

(µg/Kg) 
91.9±1.1c 10 12 230 90 6.32±0.02a 63.7±15.9a 

92.0±0.4c 11 13 240 45 11.26±0.04b 154.2±27.9b 

106.6±3.1d 11 13 230 175 11.91±0.19c 156.2±25.0b 

74.6±0.3a 17 24 250 10 13.15±0.24d 284.9±49.8c 

80.9±1.6b 14 21 250 15 17.97±0.19e 539.7±38.5d 

111.4±2.5e 14 22 260 5 27.66±0.43f 1184.5±82.6e 

Thermal processing values are means of five determinations ± standard deviation. Acrylamide 444	  

concentrations are means of six determinations ± standard deviation Different subscript letters 445	  

indicate significant difference at p<0.05 by Tukey’s difference tests.  446	  

  447	  



Table 3. Soluble solids and pH of black ripe olives and brines with different thermal treatments. 448	  

Process F0 

(min) 

Soluble solids (°Brix) pH 

Brine Olives Brine Olives 

6.32±0.02a 2.72±0.11a 3.99±0.09NS 6.67±0.05c 7.47±0.08b 

11.26±0.04b 2.64±0.17a 3.68±0.69 6.70±0.03c 7.39±0.06a 

11.91±0.19c 2.79±0.10ab 3.70±0.09 6.55±0.06ab 7.36±0.07a 

13.15±0.24d 2.83±0.14ab 3.48±0.11 6.53±0.04a 7.40±0.02a 

17.97±0.19e 2.62±0.06a 3.33±0.08 6.59±0.03b 7.38±0.06a 

27.66±0.43f 2.97±0.21b 3.51±0.36 6.67±0.06c 7.64±0.13c 

______________________________________________________________ 449	  

Values are means of fifteen determinations ± standard deviation. Different subscript letters 450	  

indicate significant difference at p<0.05 by Tukey’s difference tests.  451	  

NS No significant difference in olive pulp °Brix by different thermal treatments. 452	  

  453	  



Table 4. Color and firmness properties of whole black ripe olives with different thermal 454	  

processes. 455	  

Process F0 

 

 

(min) 

Color Firmness 

 

 

L* 

 

 

a* 

 

 

b* 

Maximum 

force area 

(g.s) 

Maximum 

force 

(g) 

6.32±0.02a 26.6±0.27NS 0.19±0.12NS 0.29±0.07NS 170.1±11.1b 141.8±11.6ab 

11.26±0.04b 26.7 ±0.01 0.27±0.09 0.50±0.10 175.5±11.4b 146.6±3.8b 

11.91±0.19c 26.8±0.41 0.16±0.10 0.25± 0.18 160.6±4.9ab 135.2±9.0ab 

13.15±0.24d 26.9±0.28 0.30±0.06 0.33± 0.05 151.6±6.2a 131.6±3.4ab 

17.97±0.19e 26.7±0.43 0.14±0.06 0.30±0.08 149.8±8.2a 135.9±8.0ab 

27.66±0.43f 26.4±0.32 0.22±0.08 0.25±0.12 140.6±17.0a 121.5±16.9a 

 456	  

Values of color and firmness are means of fifteen determinations ± standard deviation. Different 457	  

subscript letters in a column indicate significant difference at p<0.05 by Tukey’s difference tests.  458	  

NS No significant difference in color parameters on olive skins by different thermal processes. 459	  

 460	  

 461	  



Figure 1. Effect of thermal process lethality F0 on acrylamide concentration in black ripe olives 462	  

	  463	  
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break, and refining PGR treatments to break AB ON/OFF cycles 

 

Cooperators: 

Lindcove REC                                    Commercial table olive grove, Lindcove  
 

Objectives for 2015 (Year 2): Objective (1) to determine whether buds on bearing shoots on 

ON-crop trees are viable floral buds that only inhibited from undergoing bud break or become 

nonviable floral buds due to inhibition of floral development by quantifying the expression of 

key genes in the floral development pathway. Objective (2) to test the ability PGR treatments 

applied as foliar sprays during the ON-crop year to break the AB cycle by increasing vegetative 

shoot length (node number), increasing floral bud retention and floral bud break the next spring 

to increase floral intensity and yield the year following the ON-crop to produce high back to 

back yields.  
 

Progress through June 2016:  

Summary of the results of completed research. 

 Once alternate bearing is initiated in ‘Manzanillo’ olive by a climatic event that reduces 

yield, OFF/ON yield cycles are perpetuated by four mechanisms: (i) inhibition of summer 

mailto:carol.lovatt@ucr.edu
mailto:ejfichtner@ucdavis.edu


vegetative shoot growth, including lateral shoot growth, which reduces the number of 

nodes that can bear inflorescences the following spring; (ii) inhibition of spring bud 

break; (iii) abscission of next year’s floral buds; and (iv) repression of key genes in the 

floral development pathway.  

 Prior to our research, only inhibition of summer vegetative shoot extension growth had 

been recognized as a mechanism perpetuating alternate bearing in olive (Sibbett 2000). 

 Our research results were the first to provide evidence of the other three mechanisms in 

‘Manzanillo’ olive and the first to determine when the ON crop of fruit exerted its 

negative effects on summer vegetative shoot growth, floral bud abscission, floral 

development and spring bud break. These results are reviewed below for your 

convenience. 

 

(i) The ON crop of fruit inhibits summer vegetative shoot growth starting in July, 

resulting in 76% fewer node pairs by September. A reduction in the number of node 

pairs means a reduction in floral intensity for the spring bloom following the ON-crop 

year because every node pair has the potential to produce 2 to 4 inflorescences. 

    

(ii) Only nonbearing shoots on OFF- and ON-crop crop trees produce inflorescences the 

following spring. Buds on nonbearing shoots of OFF-crop trees produce significantly 

more inflorescences than buds on nonbearing shoots of ON-crop trees.  

 

(iii) This is because 89%, 67% and 63% of buds at the first 8 node pairs, second 8 node 

pairs and basal 5 node pairs, respectively, on nonbearing shoots on ON-crop trees 

remain inactive (dormant) through the following spring bloom.  

 

(iv) For bearing shoots on ON-crop trees, 75%, 76% and 71% of the floral buds abscise 

from the first 8 node pairs, second 8 node pairs and basal 5 node pairs along the 

shoot, respectively, at spring bloom. The major period of floral bud abscission occurs 

between September and October.  

 

New results for 2015 (Year 2).  

 This year we completed Objective (1) by resolving a critical question that remained from 

year one of this project. We had reported that the expression of key genes regulating 

floral development was greatly reduced or completely inhibited in buds on bearing shoots 

of ON-crop trees compared to buds on nonbearing shoots of OFF-crop trees. It was 

tempting at the time to speculate that the low to no expression of key genes regulating 

floral development in buds on bearing shoots from ON-crop trees might be due to 

inhibition caused by the setting ON-crop of fruit, but it could not be ruled out that the lack 

of expression was simply due to the lack of floral buds along the shoot since total RNA was 

extracted from the entire shoot due to the small size of the buds.  

 

 To clarify the results, this year we collected individual buds from the first 8 nodes of bearing 

shoots of ON-crop trees and nonbearing shoots of OFF-crop trees. We collected the buds 

during the critical period from February to just before bloom, sampling every 10 to 14 days. 

This year only buds (no stem tissue) were analyzed for floral gene expression. 

 



 The results confirmed that key regulatory genes known to promote flowering were 

expressed to a greater degree in buds collected from nonbearing shoots from either OFF- 

or ON-crop trees than in buds from bearing shoots of ON-crop trees. Our results also 

confirmed that the expression of genes essential to the development of reproductive 

structures in the flower was significantly reduced in buds collected from nonbearing 

shoots on ON-crop trees and totally repressed in buds from bearing shoots of ON-crop 

trees the following spring.  

 

 In conclusion, the answer to the question addressed by Objective 1 is that a majority of 

the inactive (dormant) buds that remain on bearing shoots of ON-crop ‘Manzanillo’ olive 

trees, after more than 70% have abscised, are not viable.  

 

 The only buds on ON-crop trees that produce inflorescences the following spring are 

buds on the nonbearing shoots of ON-crop trees, of which there is only a limited number. 

 

 With this information, the question is whether any PGR strategy can prevent floral buds 

on bearing shoots of ON-crop trees (1) from abscising and (2) keep them viable after 

preventing abscission. We have PGR treatments that stimulate summer vegetative shoot 

development and increase spring floral bud break, if timed properly can they also achieve 

1 and 2 above or will olives require properly timed fruit thinning in order to create more 

nonbearing shoots for the PGR strategies to successfully increase return bloom and yield?   

 

 In year 1, The following PGR treatments were applied during the first week of June and 

again during the first week of July (to increase shoot growth as node number, floral bud 

number and floral bud retention and prevent inhibition of floral gene expression) and 

were applied again in February (to increase spring bud break): (1) ON-crop control trees; 

(2) ON-crop trees treated with 6-BA + low-biuret urea; (3) ON-crop trees treated with 

cytokinin X (a natural product) + low-buiret urea; (4) OFF-crop trees treated with 

cytokinin X; and (5) OFF-crop control trees. The PGRs were applied at 0.9 g/tree, low-

biuret urea at 0.18 kg N per tree. In our previous proof-of-concept research in two 

different orchards, 6-BA and cytokinin X were as effective when used alone as when they 

were combined with an auxin-transport inhibitor in significantly increasing the number of 

inflorescences produced by nonbearing shoots on ON-crop trees the following spring; the 

increase in flowering by bearing shoots on ON-crop trees was increased but not 

significantly. We tested the cytokinins with low-biuret urea for three reasons: (1) to 

supply N to support PGR-stimulated shoot growth; (2) 6-BA plus urea increases floral 

bud retention 2.5- to 3-fold during the ON-crop year of pistachio and increases yield to 

the same degree (this use is on the Valent BioSciences 6-BA label; if successful, it should 

be easy to add olive to the label); and (3) to increase the potential for either cyokinin to 

be available to olive growers sooner, we used them alone without the complication of a 

second hormone, the auxin-transport inhibitor, which is owned by a different company 

and would require determination maximum residue levels. 

 

 This year we complete Objective (2) with the harvest of the crop following the ON-crop 

year. Year 1 ON-crop trees treated with 6-BA plus low-biuret urea produced significantly 

more fruit per tree than trees in any other treatment, resulting in a net increase in yield of 



15 kg/tree compared to the ON-crop control trees and 126 kg/tree compared to the OFF-

crop control trees (P < 0.0001). In addition, increasing yield with 6-BA plus urea in the 

ON-crop year did not make yield “more OFF” the following year. All Year 1 ON-crop 

trees had the same OFF-crop yields. Treatments applied to OFF-crop trees did not 

increase yield (kg/tree) in either the OFF-crop year or the following ON-crop year.  

 

 The 6-BA plus low-biuret urea increased 2-year cumulative yield relative to all other 

treatments by 28 kg per tree (6,239 lb/100 trees/acre) but only at the 10% confidence 

level. Thus, we failed to reduce the severity of alternate and increase yield in the year 

following the ON-crop year. In addition, no treatment had an effect on fruit size 

distribution (pack out) in any year and not as 2-year cumulative yield. 

 

 Our inability to increase yield following the ON-crop year with these PGR treatments is 

likely due to the fact that the treatments were applied before we discovered that the major 

period of floral bud abscission on bearing shoots of ON-crop ‘Manzanillo’ olive trees is 

from September to October. Our treatments designed to reduce floral bud abscission were 

made too early (first week of June and the first week of July) to prevent abscission of the 

floral buds in olive during the ON-crop year. Further, we subsequently learned from our 

research that inhibition of floral gene expression starts with the earliest genes in the floral 

development pathway and this was detectable by September for buds on bearing shoots 

of ON-crop trees. 

 

 The take home message is that ‘Manzanillo’ olive will likely require properly timed fruit 

thinning/pruning in order to create more nonbearing shoots in order for PGR strategies to 

successfully increase return bloom and yield. This is being tested in our current research.  
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From: Dani Lightle and Emily Symmes 

Summary of 2015 COC project 

 

Title: Evaluation of efficacy of attract and kill devices for olive fly control 

 

Objective: 

This project aimed to evaluate whether the attract and kill device (Magnet OLI, marketed by 

Suterra LLC) provided adequate control of olive fly when compared to grower standard control 

programs (GF-120 and/or Danitol). The study, as proposed, was 1) to evaluate field efficacy of 

the Magnet OLI using manufacturer’s rates and recommendations; and 2) to evaluate, in the lab, 

how traps were affected after exposure to summer growing conditions. On September 11, 2015, 

Suterra LLC informed us that they were discontinuing registration of the Magnet OLI devices. 

Therefore, Objective 1 was mostly completed; however, Objective 2 was not begun. 

 

Introduction: 

Currently, many olive growers in the Sacramento Valley growing region are applying 

insecticides (primarily GF-120) as frequently as every other week during peak olive fly activity 

periods. Benefits to an alternative control measure such as Magnet OLI are delayed resistance 

build-up to GF-120 and low impacts on other natural enemies that control scale. Though attract-

and-kill devices initially have high costs related to purchasing the devices and the labor to deploy 

them early in the season, the devices are advertised as effective for six months. If the devices are 

shown to be effective all season long, the initial investment will be offset by eliminating or 

reducing the number of sprays required for olive fly control, which lowers labor, fuel, and 

material costs.  

 

Summary of Work Completed: 

Three sites were identified in Glenn and Tehama counties: 

 Site 1 – Manzanillo orchard, Bayliss (Glenn county) 

 Site 2 – Manzanillo orchard, Capay (Tehama county) 

 Site 3 – Seviallano orchard, Orland (Glenn county) 

  

Each site consisted of a 10-acre block treated with the Magnet OLI devices at the label rate (42-

45 traps / acre, depending on the tree spacing at each site). A 10-acre block acted as a grower 

standard control, and was managed by the individual grower at each site. Site 1 was established 

on May 11th; Site 2 was established on May 14th; and Site 3 was established on May 18th. 

 

The control and treatment blocks at each location were monitored for olive fly populations using 

McPhail traps baited with Torula yeast, with one McPhail trap placed per acre. Traps were 



checked on a weekly basis and male and female olive flies were counted. McPhail traps were 

monitored until olive harvest. Olives were harvested on September 10th. From each treatment 

block, 1000 fruits were examined for olive fly stings, and an additional 500 fruits were held in 

rearing cages to monitor for emerging flies. 

 

Results: 

 

McPhail trapping: 

Overall, there were more male flies captured than female flies. Additionally, there was a major 

influence of site on trapping numbers, with Site 2 hosting a very high olive fly population 

relative to Sites 1 and 3. However, there were no differences in the numbers of male flies or 

female flies trapped in the attract and kill treated plots (T) vs the grower standard plots (C), after 

accounting for differences between site.  

 

 
 



 
 

 

Harvest damage: 

There were no olive fly infested fruit found among the 1000 fruits examined from each 

treatment. Additionally, no flies have emerged from the olives held in rearing cages. 
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Project Year        2015- 2016 (NCE)                         Anticipated Duration of Project: 10 years 

 

Project Title: 
Propagating Dwarfing Olive Rootstocks and Establishing a Long Term Orchard  
 
Project Leaders: 
Dr. John Preece: Research Leader, USDA-ARS National Clonal Germplasm Repository, UC 
Davis, 1 Shields Ave., Davis CA 95616. John.Preece@ars.usda.gov, (530)-752-7009 
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Year Initiated: 2013                   Current Funding Request: 15,096.00 

 

Problems and Significance: 

To facilitate mechanical harvesting the newest table olive orchards are planted in hedgerows and 

require regular mechanical pruning to keep the trees small.  Our 12 X 18’ foot research planting 

established at Nickels Soils Laboratory in 2002 has demonstrated to us this will be difficult with 

the ‘Manzanillo’ olive cultivar.  Such hedgerow ‘Manzanillo’ orchards designed for mechanical 

harvesting would be easier to maintain if they could be grafted on dwarfing rootstocks.  Among 

those olives with promise for use as a dwarfing rootstocks are:  

Nikitskaya, 

Olea cuspidate 

Verticillium Resistant Oblonga 

Dwarf D 

Little Ollie (2015 addition) 

 

In 2013 we proposed propagating these rootstocks and testing with grafted and non-grafted own 

rooted ‘Manzanillo’ controls for their dwarfing potential with 'Manzanillo' to produce a tree that 

is more amenable to mechanical harvesting.  The own rooted ‘Manzanillos’ and ‘Manzanillo’ 

grafted to ‘Manzanillo’ in this orchard could also serve as the next generation hedgerow trained 

mechanically pruned orchard for mechanical harvesting with trunk and canopy contact shakers.  

 

mailto:John.Preece@ars.usda.gov
mailto:LFerguson@ucdavis.edu
mailto:JDFlynn@UCDavs.edu
mailto:JMJackson@ucdavis.edu


20115 -2016 Final Dwarfing Rootstock Proposal Report: Continuing proposal 

Ferguson et. al. 
 

 2 

In 2013 year we were awarded funding to propagate the desired rootstocks and locate a suitable 

orchard site for establishment of the propagated trees.  Both objectives have been achieved but 

due to difficulty of propagation with some cultivars and difficulty in locating a site with proper 

infrastructure planting was in spring 2014. 

 

 

Overall Progress through 7/31/2016: 

This application for initial funding was for two purposes: 

I. Propagation and grafting of the rootstocks with ‘Manzanillo’ scions. 

a. Dr. John Preece supervised the development of specific propagation techniques 

for 112 each of the following olive cultivars to be used as dwarfing rootstocks; 

Nikitskaya, Olea cuspidate, Verticillium Resistant Oblonga and Dwarf D.  Dwarf 

D proved very difficult to root as cuttings and this means that there were 

sufficient trees only for the closer spacing.  At the wider spacing, Little Ollie, 

which roots easily is being tested, which adds another potential rootstock and 

expands the scope of the study in a logical way. 

II. Establishing the next generation olive hedgerow orchard for evaluation of 

mechanical harvesters. 

a. Field 3556, a four_acre block located in Plant Sciences Field Facility located on 

the UC Davis Campus and maintained by UC Davis Plant Sciences field 

personnel was chosen as the planting site.  This site has the added advantage of 

being located adjacent to oil orchards being developed by the UC Olive Center.  

The trees were planted in 2014.  Attachment I: Field Map: 3556. 

III. Experimental Field Design:  

a. Split plot design with the north half of the field at spaced at 10 X 16’ and the 

south at 10 X 8’.   

b. There are 4 Randomized Complete Blocks 

c. Four different dwarfing rootstocks grafted with ‘Manzanillo’ 

d. Own rooted ‘Manzanillo’ and ‘Manzanillo’ grafted to a ‘Manzanillo’ grafting 

controls. 

e. Sevillano pollinizers were planted as border rows around the perimeter of the 

orchard and in the middle, as a row between the wide and narrow spacing.   

 

 

2015-16 Objectives:  

 

I. Finish grafting all rootstocks, once the 2015 plants are established: Attachment 

I: Field 3556 Plot Map 

 

II. Collect data to study the any growth differences among the scions on the 

different rootstocks compared to the controls; will be done end of September  
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Experimental Procedures: 2015-2016; 

Complete grafting of smallest rootstocks.  Based on experience gained in grafting, the final trees 

planted in 2015 will be sufficiently large for grafting late summer, 2016.  This will be completed 

and will add Little Ollie as an experimental rootstock at the wider spacing. 

 

Two scions were bark or whip grafted onto each rootstock.  During 2016, the weaker of the two 

grafts will be pruned off to a single scion per rootstock. 

 

The goal is to be able to dwarf the olive trees by using one or more of these rootstocks.  

Therefore, data will focus on measurements of vegetative vigor, including branch numbers and 

lengths, tree height, tree caliper of both the rootstock and scion.  During 2015, there were fruit on 

the Manzanillo, and although it is early in the study yield data will be collected. In 2016. 

 

Data will be analyzed using ANOVA with an LSD means separation. 

 

 

Progress Summary: 2015-2016 

The trees planted in 2014 were maintained and staked and grown through the summer of 2015 to 

allow the trees to reach sufficient size for grafting.  The ‘Oblonga’ trees were falling over more 

and in more need of staking (which was done) than the others.  In spring of 2015, the border 

rows of ‘Sevillano’ pollinizers were completed by planting the last 41 trees.  There were 

insufficient trees available in 2014 to complete the border rows.   

 

Some of the rows of dwarf olives were incomplete, therefore additional cuttings were rooted and 

trees produced at the National Clonal Germplasm Repository nursery.  The exception is that 

‘Dwarf D’ has proven to be extremely difficult to root to produce plants for the wider spacing 

portion of the study.  Therefore, in addition, cuttings of ‘Little Ollie’ were rooted and this 

cultivar proved to be easy to propagate.  On September 29 2015  the nursery produced plants 

were planted into the orchard and ‘Little Ollie’ replaced the originally planned ‘Dwarf D’ at the 

wider spacing.  This completes the planting and also gives a fifth genetically different rootstock 

to test for dwarfing of olive. One of the ‘Sevillano’ trees died during the summer of 2015, but 

there were a few extra trees from the spring 2015 planting, and that tree was replaced. 

Sierra Gold Nursery and staff of the National Clonal Germplasm Repository grafted the trees 

from September 28 – Oct. 1, 2015.  This cooler time of the year was better for the grafts to heal 

and take.  Following grafting, the orchard was sprayed with Kocide to control olive knot. 

 

The block was pruned May 15-18, 206.  The block was rated July 20th 2016 with the following 

results: of the grafts done in September 28th 23 (3%) failed, and 87 rootstocks (11%) remain too 

small to graft, and 48 (6%) of the trees are dead or missing: Attachment I.  The 3% graft failures 

and 11% too small in FALL 2015 will be grafted fall 2016.  The 11% dead is due to squirrel 

damage to the irrigation lines flooding individual trees.   The lines have been repaired and moved 

further away from the trees as they are now larger; in winter 2016 the drippers will be replaced 

with microsprinklers.  

 

A few trees have produced minimal crop in 2016 so yield will be collected in September 2016. 
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By spring 2017 most of the trees should be large enough to demonstrate if the rootstocks have 

dwarfing potential and all the scions will be pruned back to an equal size to allow the Manzanillo 

scions to grow.   

 

 

Desired Result: 

At maturity the rootstocks will maintain tree size at 10 feet or less, and the trees can be harvested 

with trunk shakers or canopy contact harvesters.  The experimental design will also allow a 

determination of ‘Manzanillo’ tree yields at a 10 X 16’ and  a 8 X 16’ feet spacing. 
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Summary 
 

This report includes information on the European and U.S. supports, country standards, 
and tariff levels affecting the world table olive market.  The European Commission’s description 
of support is general in nature and does not provide specifics with reference to the different 
sectors of the European table olive industry.   The EC reports payment per hectare for 
agricultural production but does not  provide payment by crop.  However, we believe using other 
information table olive payment per hectare was achieved.  There are several EC funded 
programs such as direct payments, rural development fundung, work programs, and producer 
organization support.  

 
Information beyond the table olive grower is not available from the EC or member states. 

Historiacally, the EC has been known for its lack of transperancy with regard to funding different 
agricultural crops and alied processing industries.  For example, the Producer Organizations, a 
type of cooperative, receives support from the EC and member states but there is no published 
information other than a total fundinmg.  

 
Supports 
 
The European table olive growers  benefits from direct payments under the Common 

Agriculture Policy (CAP).  We estimate that the Spanish table olive growers may receive 
approximately €41.2 million ($44.9 million) annually, the Greek table olive growers receives 
approximately €54.4 million ($59.3 million) annually, and the Italian table olive growers 
receives approximately €9.8 million ($10.68 million) annually in direct payments.  In total, the 
European Union (EU) table olive growers receives approximately €105.4 million ($114.9 
million) annually from direct payments.  The table olive growers in Spain, Greece, and Italy also 
receive a sizeable amount of money under the Rural Development program within the CAP.   

 
According to the Organization for Economic Co-operation and Development’s (OECD) 

Producer Support Estimate Report, olive groves received over €10 million ($10.9 million) in 
2014 in addition to direct payments.  

 
The Moroccan table olive growers was recently the benefactor of aid from the United 

States under the Millennium Challenge Corporation.  The fruit tree productivity program of the 
agreement was awarded $323 million and specifically targeted Morocco’s olive orchards.  The 
money devoted to olive orchards benefited both table olives and olives for oil.   

 
Tariffs 
 
The World Custom Organization’s (WCO) harmonized tariff schedule contains three 

global harmornized schedule (HS) codes: 0709.92, 0711.20, and 2005.70.  The United States has 
nearly 40 different HS numbers to track the imports and exports of table olives.  A number of 
countries have been selected that represent key markets for table olives.  The details on their 
tariffs are included in this report.  
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Standards 
 
World wide there are six standards of table olives: two U.S. standards, two international 

organizations, and one from both Australia and South Africa.  While Europe produces 31% of 
the world table olive, it does not have a table olive standard.  Instead, the EU groups table olives 
into a general standard with other commodities that do not have specific grade standards.  The 
EU is also a member of the International Olive Council, which is one of the two aforementioned 
international standards for table olives. In addition, Australia maintains protocols and guidelines 
for table olive processing.   

 
International Trade 

 
 The World Table Olive Report 2015 was prepared by Schramm, Williams & Associates, 
Inc. in April 2015.  Please refer to that report for more information regarding current import and 
export levels in the largest table olive markets.   
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I. Supports 
 
A. EC Agriculture Support Programs 
 
The European Commission (EC) provides support to its agriculture industries through the 

Common Agriculture Policy1.  The two largest support programs are direct payments and rural 
development.  There are other programs and funding that could benefit the EU table olive 
industry such as work programs and producer organizations.  Beginning in 2006, direct payments 
(based on hectares) were decoupled from the production of specific crops. This decoupling 
makes it difficult to determine exact levels of subsidization a single industry receives due to 
farmer crop diversification.  In 2015, the structure of the CAP underwent minor changes and 
overall funding was decreased slightly. Despite this, large amounts of money remains available 
to table olive producers.    

 
1. Direct Payments 

 
The Basic Payment Scheme (BPS) is the primary program under which agricultural direct 

payments are made.  The total funding for direct payments in the European Union (EU) is 
approximately €41.9 billion ($45.7 billion) 2 in 2015 and increases to just over €42.2 billion ($46 
billion) in 2020.3  There are additional schemes under CAP by which farmers, who meet certain 
qualifications, may receive additional funding.  These, however, do not apply to all producers 
and only benefit a small number of beneficiaries.  The majority of direct payments that table 
olive producers receive fall under BPS.   

 
Direct payments under BPS are managed by the distribution of payment entitlements.  

Payment entitlements are distributed to farmers based on historical hectare data.4  Only active 
farmers, who meet certain qualifications, are eligible to receive entitlements.  Entitlements are 
directly connected to the number of hectares a farmer owns or leases.  Under the BPS program, 
eligible agricultural producers are given one entitlement per hectare and must have at least five 
hectares of eligible land.5  The value calculated per entitlement depends on a number of factors 
including country, region, and historical data.  Currently, there can be a large discrepancy 
between entitlement values between certain regions.6  Under BPS, the EC hopes to lower the 

                                                 
1 According to the European Commission, CAP’s purpose is to ensure European food security by setting conditions through 
financial assistance that will allow farmers to produce food and improve agricultural productivity and to adjust methods to cope 
with the vulnerabilities that natural effect agriculture. 
2 All currency calculations used the exchange rate of €1=$1.09, August 7, 2015. 
3 Regulation (EU) No 1307/2013 of December 17, 2013, establishing rules for direct payments to farmers under support schemes 
within the framework of the common agricultural policy and repealing Council Regulation (EC) No 637/2008 and Council 
Regulation (EC) No 73/2009, OJ L 347/608, at Annex II.  
4 Agriculture and Rural Development, Payment Entitlements, European Commission, accessed July 28, 2015, available at 
http://ec.europa.eu/agriculture/glossary/payment-entitlements_en.htm.  
5 Real Decreto 1076/2014, December 20, 2014, sobre asignación de derechos de régimen de pago básico de la Política Agrícola 
Común, Number 307 Section 1 Page 103724, Article 12.1 
6 Ministerio de Agricultura, Alimentación, y Medio Ambiente, Informe Sobre la Aplicación del Regimen de Pago Único un 
Espana – Campana 2014, Gobierno de Espana, March 2015, at Table 1, p 8. 
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discrepancy gradually by converging the values on the national average.  By 2019, all low value 
entitlements must reach at least 60% of national average entitlement value.7   

 
Greening measures, or agricultural practices beneficial to the climate and the 

environment, have been incorporated into BPS funding.  Greening measures are mandatory, and 
the penalty for not complying with the greening measures is a loss of the greening payment.  The 
greening measures’ funding is 30 percent of the total BPS funding for the member state, thus 
losing the greening payment could reduce direct payments by 30 percent.   
 

NOTE: The following direct payment figures are best estimates given the 
number of hectares each country has in table olive production and 
their funding totals.  

 
a) Spain 

 
According to an official document8 released by the Spanish government on the 2014 

support payments, Spain had over 17 million active entitlements or hectares (42 million acres) 
receiving direct payments in 2014.9  The total amount of money given in direct payments in 2014 
was over €4.47 billion ($4.87 billion), bringing the average payment per hectare to €261 ($116 
an acre).10  In 2014, Spain had 164,400 hectares (406,068 acres) in table olive production.11  
Spain’s table olive industry is estimated to have received just under €42.9 million ($46.8 million) 
in 2014.   

 
Spain’s funding limit for direct payments in 2015 is €4.84 billion ($5.28 billion), which 

increases slightly through 2020.12  According to a notice published in the Official Bulletin of the 
State, approximately €4.26 billion ($4.6 billion) will be distributed through BPS.13  Spain’s 
national average per hectare comes to €251 ($111 an acre),14 which means Spain’s table olive 
industry will receive approximately €41.2 million ($40.1 million) annually in direct payments 
from 2015 to 2020.   

 
It should be emphasized that the amount paid per hectare varies by region.  According to 

the official document released by the Spanish government on the 2014 support payments, 

                                                 
7 Regulation (EU) No 1307/2013, at Article 25.  
8 Ministerio de Agricultura, Alimentación, y Medio Ambiente, Informe Sobre la Aplicación del Regimen de Pago Único un 
Espana – Campana 2014, Gobierno de Espana, March 2015, at Table 1, p 8. 
9 One hectare equals 2.47 acres. 
10 Ministerio de Agricultura, Alimentación, y Medio Ambiente, Informe Sobre la Aplicación del Regimen de Pago Único un 
Espana – Campana 2014, Gobierno de Espana, March 2015, at Table 1, p 8. 
11 Eurostat, European Commission, accessed on July 28, 2015, available at http://ec.europa.eu/eurostat/data/database.  
12 Regulation (EC) No 1307/2013, at Annex II. 
13 Real Decreto 1075/2014, December 20, 2014, sobre la aplicación a partir de 2015 de los pagos directos a la agricultura y a la 
ganadería y otros regímenes de ayuda, así como sobre la gestión y control de los pagos directos y de los pagos al desarrollo rural., 
Number 307 Section 1 Page 103644. 
14 The number of eligible hectares in 2014 were used in determining how much funding Spain’s table olive industry will received 
from 2015 to 2020. 
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Spain’s national average was €261 ($116 an acre) a hectare, but in Andalucía, the main olive 
producing region in Spain, the average was €404 a hectare ($178 an acre).15  
 

b) Greece 
 

Greece’s funding limit for direct payments in 2015 is €2.04 billion ($2.22 billion).16  
Greece then has approximately €1.84 billion ($2.01 billion) for direct payments for 2015, which 
will increase slightly until 2020.17   
 

Greece’s total utilized agricultural area18  was just under four million hectares (9.88 
million acres) in 2013,19  bringing the average per hectare Greece’s agricultural producers 
receive to  approximately €464 per hectare ($205 an acre) absent other programs.  Greece had 
117,300 hectares (289,731 acres) in table olive production in 2013.20  Greece’s table olive 
industry receives approximately €54.4 million ($59.3 million) annually from 2015 to 2020.   
 

c) Italy 
 

Italy’s funding limit for direct payments in 2015 is €3.9 billion ($4.25 billion).21  Italy 
then has approximately €3.5 billion ($3.8 billion) for direct payments under BPS in 2015, which 
will increase slightly until 2020.22   

 
Italy’s total utilized agricultural area23 was just over 12.2 million hectares (30.1 million 

acres) in 2013,24 bringing the average per hectare Italy’s agricultural producers receive to 
approximately €287 per hectare ($127 an acre) absent other programs.  Italy had 34,100 hectares 
(84,227 acres) in table olive production in 2013.25  Italy’s table olive industry receives 
approximately €9.8 million ($10.68 million) annually from 2015 to 2020.   

 
 
 

                                                 
15 Ministerio de Agricultura, Alimentación, y Medio Ambiente, Informe Sobre la Aplicación del Regimen de Pago Único un 
Espana – Campana 2014, Gobierno de Espana, March 2015, at Table 1, p 8. 
16 Regulation (EC) No 1307/2013, at Annex II. 
17 Official documentation on the breakdown of Greece’s direct payments was not found.  Total BPS funding for Greece was 
calculated usuing the same percentages as Spain. 
18 Official documentation on Greece’s 2014 support payment program showing the correct number of entitlements was not 
found.  Greece’s total utlizied agricultural area was substituted for the number of entitlements used in calculating the per hectare 
average.  Since not all of the utlizied agricultural area receive entitlements to support payments, the per hectare calculations in the 
report may be lower than the actual per hectare amount. 
19 Eurostat, European Commission, accessed on July 28, 2015, available at http://ec.europa.eu/eurostat/data/database. 
20 Ibid. 
21 Regulation (EC) No 1307/2013, at Annex II. 
22 Official documentation on the breakdown of Italy’s direct payments was not found.  Total BPS funding for Italy was calculated 
using the same percentages as Spain. 
23 Official documentation on Italy’s 2014 support payment program showing the correct number of entitlements was not found.  
Italy’s total utlizied agricultural area was substituted for the number of entitlements used in calculating the per hectare average.  
Since not all of the utlizied agricultural area receive entitlements to support payments, the per hectare calculations in the report 
may be lower than the actual per hectare amount. 
24 Eurostat, European Commission, accessed on July 28, 2015, available at http://ec.europa.eu/eurostat/data/database. 
25 Ibid. 
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2. Rural Development 
 

Rural development funding is intended to help farmers modernize their farms and 
become more competitive, while protecting the environment, contributing to the diversification 
of farming and non-farming activities and the vitality of rural communities.26  Each member state 
creates a National Framework (NF) on projects it wants funded through rural development 
funding. 27  The NF must be approved by the European Commission.  The exact amount of rural 
development funding that will benefit the table olive industry is difficult to determine, but the 
EU table olive industry will more than likely receive some money from the rural development 
funding.   
 

a) Spain  
 

The total amount of rural development funding for Spain for the period 2014-2020 is 
€9.45 billion ($10.3 billion), approximately €1.35 billion ($1.47 billion) a year.28  The money 
will be distributed between 17 regional Rural Development Programs (RDP) and one national 
RDP.  Some of the common elements of the 18 RDPs include:   
 

 Setting up of farm management, farm relief and farm advisory services, and helping 
farmers to benefit from those services; 

 Investments in physical assets, in order to improve the overall performance and 
sustainability of agricultural holdings and the infrastructures related to the development 
of agriculture and forestry, but also the processing and marketing of agricultural 
products; 

 Farm and business development - business start-up aid for young farmers; 
 Agri-environment-climate payments for commitments going beyond mandatory 

requirements and promoting changes to agricultural practices which make a positive 
contribution to environment and climate; 

 Organic farming; 
 Payments to areas facing natural or other specific constraints, compensating farmers for 

the constrains of agricultural production in the area concerned; 
 Support for the establishment and operation of operational groups of the EIP for 

agricultural productivity and sustainability; support for pilot projects and for the 
development of new products, practices, processes and technologies; and 

 LEADER local development, supporting the design and implementation of community-
led local development strategies.29 
 

                                                 
26 European Commission, The common agricultural policy (CAP) and agriculture in Europe – Frequently asked questions, 
Brussels, 26 June 2013, available at http://europa.eu/rapid/press-release_MEMO-13-631_en.htm.  
27 Regulation (EU) No 1305/2013 of December 17, 2013, on support for rural development by the European Agricultural Fund 
for Rural Development (EAFRD) and repealing Council Regulation (EC) No 1698/2005, OJ L 347/487. 
28 Agriculture and Rural Development, Factsheet on 2014-2020 National Framework for Rural Development in Spain, European 
Commission, accessed on August 3, 2015, at Section 2, available at http://ec.europa.eu/agriculture/rural-development-2014-
2020/country-files/es/factsheet-national-framework_en.pdf. 
29 Ibid. 
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(1)  Andalucía 
 

The region of Andalusia was given €2.4 billion for the period of 2014-2020 (€1.9 billion 
from the EU budget and €539.5 million of national co-funding).  Andalusia’s RDP goals are to 
give investment support to almost 5,900 farmers to restructure and modernize their farms, give 
funding to 10,800 farmers to participate in quality schemes, local markets and short supply chain 
distribution, and promote conservation and protection of the environment.  There are 246,000 
agricultural holdings in Andalucía on 4.4 million hectares of utilized agricultural area, with 25 
percent (1.1 million hectares) in olive trees.    
 

b) Greece 
 

The total amount of rural development funding for Greece for the period 2014-2020 is 
€4.2 billion ($4.6 billion), roughly €600 million ($654 million) a year.30  No report exist for 
Greece’s rural development projects.31   
 

c) Italy 
 

The total amount of rural development funding for Italy for the period 2014-2020 is 
€10.4 billion ($11.3 billion), approximately €1.49 billion ($1.62 billion) a year.32 The money will 
be distributed between 23 programs: 21 regional/autonomous provincial programs, a national 
program, irrigation and animal biodiversity, and a specific program for the national rural 
network.  Almost €60 million ($65.4 million) of the total rural development funding will be 
spent on the national rural network.  Some of the common elements in the 23 programs include: 
 

 water and soil management; 
 organic farming; 
 competitiveness; 
 food chain organization; 
 restoring, preserving and enhancing ecosystems; 
 resource efficiency and climate;33 and 
 foster innovation in agriculture, food production, forestry and rural areas.34 

 
 
 

                                                 
30 Regulation (EU) No 1305/2013, at Annex I. 
31 EC require members states to produce factsheets and summary of projects to be funded.  Greece has not submitted their 
factsheets and summaries for their projects.  
32 Agriculture and Rural Development, Factsheet on the National Rural Network Specific Programme 2014-2020 National 
Framework for Italy, European Commission, accessed on August 3, 2015, at Section 1, available at 
http://ec.europa.eu/agriculture/rural-development-2014-2020/country-files/it/factsheet_en.pdf.  
33 Agriculture and Rural Development, Press Summary for Italy, European Commission, accessed on August 3, 2015, available 
at http://ec.europa.eu/agriculture/rural-development-2014-2020/country-files/it/press-summary-26-05-2015_en.pdf  
34 Agriculture and Rural Development, Factsheet on the National Rural Network Specific Programme 2014-2020 National 
Framework for Italy, European Commission, accessed on August 3, 2015, at Section 2.3, available at 
http://ec.europa.eu/agriculture/rural-development-2014-2020/country-files/it/factsheet_en.pdf. 
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3. Work Programs 
 

The EU has committed to finance three-year work programs for the olive oil and table 
olive industries to occur between 2014 and 2020.  The programs are to focus on market follow-
up and management, environmental impact, competitiveness of olive cultivation through 
modernization, production quality, and traceability system.35  The EU will cover up to 75 percent 
of a program’s cost and members states can cover up to 50 percent of the cost not covered by the 
EU.  Total funding for these three-year work programs will be as follows: 
 

 Greece - €11,098,000 ($12,096,820) per year  
 France - €576,000 ($627,840) per year 
 Italy - €35,991,000 ($39,230,190) per year.36 

 
4. Producer Organizations 

 
Producer organizations (PO) are also supported by EU funding.  PO establish operational 

funds to finance various programs that benefit their members.  Details on how a PO may benefit 
an individual industry are not publically disclosed.  The operational funds are financed by the 
financial contribution of members (or the producer organization itself) and the EU.  EU financial 
assistance is typically limited to 50% of the total operational fund, but in specific cases it may be 
increased at 60%.37  In 2015, producer organizations were appropriated €541.5 million ($590.2 
million).38  In 2013, however, the total amount given to POs was €726.8 million ($792.2 
million).39  
 

5. OECD Producer Support Estimates 
 

The Organization for Economic Co-operation and Development (OECD) collects data on 
the agricultural support programs of 22 countries.  The OECD defines agricultural support as 
“the annual monetary value of gross transfers to agriculture from consumers and taxpayers, 
arising from governments’ policies that support agriculture, regardless of their objectives and 
their economic impacts.”40   
 

As a member of the OECD, the European Union (EU) reports its agricultural programs. 
Before the support was decoupled from actual production, the information provided by the report 

                                                 
35 Regulation (EU) No 1308/2013 of December 17, 2013, establishing a common organization of the markets in agricultural 
products and repealing Council Regulations (EEC) No 922/72, (EEC) No 234/79, (EC) No 1037/2001 and (EC) No 1234/2004, 
OJ L 347/671, at Article 29. 
36 Ibid. 
37 Agriculture and Rural Development, Fruit and vegetables: Producer organisations, European Commission, last updated April 
22, 2015, available at http://ec.europa.eu/agriculture/fruit-and-vegetables/producer-organisations/index_en.htm.  
38 Official Journal of the European Union, European Union’s general budget for the 
financial year 2015, European Union, March 13, 2015, p 582, available at http://eur-lex.europa.eu/legal-
content/en/TXT/PDF/?uri=OJ:L:2015:069:FULL.  
39 Ibid. 
40 Producer and Consumer Support Estimates database, The Organization for Economic Co-operation and Development, 
accessed on August 11, 2015, available at http://www.oecd.org/tad/agricultural-
policies/producerandconsumersupportestimatesdatabase.htm.   
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published by OECD was very informative and detailed.  Direct payments coupled to a particular 
crop, such as olives, was clearly visible and defined.  It is clear that olive orchards (both table 
and for oil) in the EU have benefited from many years of government support.   
 

By contrast, EU information now provided to the OECD consists of only total support 
summaries since direct payments have been decoupled from the production of individual crops.  
In 2014, the EU reported a total agricultural support amount of €80 billion ($87.2 billion).41  The 
EU reported direct payments to be €37.57 billion ($41 billion) in 2014, which is roughly what we 
had found through EU and EC documentation.42   
 

According to the information provided by the OECD, even after the direct payments were 
decoupled in 2006, some countries were allowed to keep some coupled supports.  In 2006, the 
EU paid a total of €119 million ($129.7 million) to olive groves.43  There was no indication if 
that included both table olives and olives for oil.  That payment amount has decreased 
substantially to €10 million ($10.9 million) in 2014.44   Some reports contained gross supports 
given from member states, but did not detail the indiviudal member states supports.  Supports 
from member states peaked in 2011 at €11 million ($12 million) to €160,000 ($174,400) in 
2014.45  
 

B. Millennium Challenge Corporation 
 

The Millennium Challenge Corporation (MCC) was created by the U.S. Congress in 
January 2004.46  The MCC is an independent U.S. foreign aid agency that funds projects in 
developing countries to help revitalize and improve certain industries.  The MCC and Morocco 
signed a five-year $697.5 million compact in August 2007.47  The compact focused on five areas: 
 

 fruit tree productivity; 
 small-scale fisheries; 
 artisan training and urban market rehabilitation; 
 financial services; and  
 enterprise support.48 

 
Moroccan olive orchards (both table and oil) received assistance through the fruit tree 

productivity program.  The program total funding after its five year compact was over $323 
million.  There were several projects that directly benefited olive orchards including: 

                                                 
41 Producer Support Estimates (PSE) Browser, The Organization for Economic Co-operation and Development, published July 
2015, http://www.oecd.org/tad/agricultural-policies/producerandconsumersupportestimatesdatabase.htm#browsers. 
42 Ibid.  
43 Ibid. 
44 Ibid. 
45 Ibid.  
46 Millennium Challenge Corporation, About MCC, United States of America, accessed August 3, 2015, available at 
https://www.mcc.gov/pages/about.  
47 Millennium Challenge Corporation, Morocco Compact, United States of America, accessed August 3, 2015, available at 
https://www.mcc.gov/pages/countries/program/morocco-compact.  
48  Ibid. 
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 the rehabilitation of 55,000 ha of rain-fed olive and almond trees and the expansion of 

fruit tree production on 62,000 ha;   
 olive tree irrigation and intensification; and 
 supply-side development of olive oil, table olive and date value-chains.49 

 
Morocco exports table olives to Europe and it can be assumed some of the table olives are 

eventually exported to the U.S.   See World Table Olive Report 2015, page 65 for the volume of 
table olives exported to Europe. 
 
II. Cost of Production 
 

Reports on the cost of production for European table olive production were not readily 
available.  Reports on the cost of production for olive oil, however, were.  For the U.S. 
International Trade Commission 332 investigation on the competitiveness of the U.S. olive oil 
industry, Dr. Kent Wolfe, Director, Center for Agribusiness and Economic Development with 
the University of Georgia, did a cost of production comparison between orchards in Spain and 
Georgia (see Annex VIII).  There are enough production costs similarities between table olives 
and olives for oil that Dr. Wolfe’s comparison offers a good start at comparing the different 
productions cost between Spain and the United States for table olives.  
 

According to Dr. Wolfe’s calculations, the maintenance cost of Spanish producers was 
$894/acre annually.50  Dr. Wolfe then took into account the level of government support, 
lowering the estimated maintenance cost of Spanish producers to $650/acre annually.51   
 
III. Table Olive Tariffs 

 
A. Tariff Nomenclature 
 
Below is a table of the World Custom Organization’s (WCO) harmonized tariff schedule 

numbers for table olives.  
 

Global Tariff Nomenclature 
0709.92 OLIVES, FRESH OR CHILLED 

0711.20 
OLIVES, PROVISIONALLY PRESERVED, BUT UNSUITABLE IN THAT STATE FOR IMMEDIATE 
CONSUMPTION 

2005.70 
OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID (EXCL. 
FROZEN). 

                                                 
49  Millennium Challenge Corporation, Post-Compact Monitoring and Evaluation Plan, First Morocco Compact, United States of 
America, May 2014, available at https://assets.mcc.gov/documents/ME_Plan_-_MAR_-_V5_-_Post-Compact.pdf.  
50 A report from the Spanish Association of the Olive Community (Asociación Española de Municipos del Olivo) was the 
primary source for gathering production cost for olive oil in Spain.  Aproximación a los Costes del Cultivo del Olivo 
(Approximate Cost of Olive Cultivation). Asociación Española de Municipios Del Olivo (Spanish Association of Olive 
Communities). Córdoba, June 2010, available at http://www.aemo.es/get.php?pathext=descargas/Costes_AEMO.pdf. 
51 Dr. Kent Wolfe, Director of the Center for Agribusiness and Economic Development, A Comparison of the State of Georgia’s 
Olive Production Costs with Spain, College of Agricultural and Environmental Sciences, University of Georgia, November 27, 
2012, submitted to the U.S. International Trade Commission as testimony for investigation no. 332-537. 
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For the United States, there are nearly 40 different HS numbers to track the imports and 

exports of table olives.  These include: fresh, processed (including dried or frozen), their color, 
container type and size, as well as whether the product is whole, sliced, broken, pitted among 
other forms. The table below detailed a list of all U.S. HTS descriptions for table olives. 
 

U.S. Detailed Tariff Nomenclature 
For Table Olives 

0709.92.00.00 OLIVES, FRESH OR CHILLED 

0711.20.18.00 
OLIVES,NOT PITTED,GREEN IN COLOR,IN A SALINE SOLUTION GT 8KG,DRAINED WEIGHT,USED 
FOR REPACKING OR SALE 

0711.20.28.00 
OLIVES, NOT PITTED, GREEN IN COLOR, IN A SALINE SOLUTION, IN CONTAINERS GT 8 KG, 
DRAINEDWEIGHT, TO BE USED AS REPACKING OR SALE AS GREN OLIVES 

0711.20.38.00 
OLIVES, NOT PITTED, PROVISIONALLY PRESERVED, BUT UNSUITABLE IN THAT STATE FOR 
IMMEDIATE CONSUMPTION, NESOI 

0711.20.40.00 
OLIVES, PITTED OR STUFFED, PROVISIONALLY PRESERVED, BUT UNSUITABLE IN THAT STATE 
FOR IMMEDIATE CONSUMPTION 

0712.90.15.00 
OLIVES, NOT RIPE, DRIED, WHOLE, CUT, SLICED, BROKEN OR IN POWDER, BUT NOT FURTHER 
PREPARED 

0712.90.20.00 
OLIVES, RIPE, DRIED, WHOLE, CUT, SLICED, BROKEN OR IN POWDER, BUT NOT FURTHER 
PREPARED 

2005.70.02.30 
OLIVES, GREEN, NOT PITTED, IN A SALINE SOLUTION, RIPE, CONTAIN GT 8 KG BUT LT 13 KG 
EACHIN AN AGGREGATE QUANTITY NT TO EXCEED 730 METRIC TONS ANY 

2005.70.02.60 
OLIVES GREEN IN COLOR NOT PITTED, IN SOLUTION, RIPE, IN CONTAINERS HOLDING 8 KG OR 
LESS, IN AN AGGREGATE QUANTITY NOT TO EXCEED 730 METRIC TON IN 

2005.70.04.30 
OLIVES, GREEN, NOT PITTED, IN A SALINE SOLUTION, RIPE,IN CONTAINERS EACH HOLDING LT 8 
KGBUT LT 13 KG, DRAINED WEIGHT, NESOI, NOT FROZEN 

2005.70.04.60 
OLIVES GREEN IN COLOR NOT PITTED, IN SALINE SOLUTION, IN CONTAINERS HOLDING 8 KG OR 
LESS, NESOI 

2005.70.06.00 
OLIVES, GREEN, NOT PITTED, IN SALINE SOLUTION, IN CONTAINERS EACH HOLDING GT 8 
KG,DESCRIBED IN ADDITIONAL US NOTE 4 TO THIS CHAPTE AND ENTERED PU 

2005.70.08.00 OLIVES GREEN IN COLOR, NOT PITTED, IN CONTAINERS EACH HOLDING MORE THAN 8 KG, NESOI 

2005.70.12.00 OLIVES, GREEN, NOT PITTED, IN SALINE SOLUTION, NESOI, NOT FROZEN 

2005.70.16.00 
OLIVES GREEN IN COLOR PLACE PACKED STUFFED IN SALINE SOLUTION CONTAINERS EACH 
HOLDING NOT MORE THAN 1 KG, IN AN AGGREGATED QUANTITY LT 2700 M TON 

2005.70.18.00 
OLIVES, GREEN IN COLOR, PITTED OR STUFFED, PLACE PACKED, IN SALINE SOLUTION, STUFFED, 
IN CONTAINERS EACH HOLDING NOT MORE THAN 1 KG, DRAINED, NES 

2005.70.23.00 OLIVES, GREEN IN COLOR, PITTED OR STUFFED, PLACE PACKED, IN A SALINE SOLUTION, NESOI 

2005.70.25.10 
OLIVES, GREEN, WHOLE, PITTED, IN SALINE SOLUTION, IN CONTAINERS HOLDING MORE THAN 8 
KG EACH, NOT FROZEN 

2005.70.25.20 
OLIVES, GREEN, WHOLE, STUFFED, IN SALINE SOLUTION, IN CONTAINERS HOLDING MORE THAN 
8 KG EACH, NOT FROZEN 

2005.70.25.30 
OLIVES, GREEN, BROKEN, SLICED OR SALAD STYLE, IN CONTAINERS HOLDING MORE THAN 8 KG 
DRAINED WEIGHT, IN A SALINE SOLUTION 

2005.70.25.40 
OLIVES, GREEN, WHOLE, PITTED, IN CONTAINERS HOLDING LESS THAN 8 KG, IN SALINE 
SOLUTION, NOT FROZEN 

2005.70.25.50 
OLIVES, GREEN, WHOLE, STUFFED, CONTAINER LESS THAN 8 KG, IN SALINE SOLUTION, NOT 
FROZEN 

2005.70.25.60 
OLIVES, GREEN, BROKEN, SLICED OR SALAD STYLE, CONTAINERS HOLDING LESS THAN 8 KG, IN 
A SALINE SOLUTION, NOT FROZEN 

2005.70.50.30 
OLIVES, NOT GREEN IN COLOR, NOT PITTED, CANNED IN SALINE SOLUTION, CONTAINERS 
HOLDING MORE THAN .3 KG EACH 

2005.70.50.60 
OLIVES, NOT GREEN IN COLOR, NOT PITTED, CANNED IN SALINE SOLUTION, CONTAINERS 
HOLDING .3 KG OR LESS, NOT FROZEN 

2005.70.60.20 OLIVES, NOT GREEN IN COLOR, WHOLE PITTED, CANNED IN SALINE SOLUTION, CONTAINERS 
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HOLDING MORE THAN .3 KG EACH, NOT FROZEN 

2005.70.60.30 
OLIVES, NOT GREEN IN COLOR, WHOLE PITTED, CANNED IN SALINE SOLUTION, CONTAINERS 
HOLDING .3 KG OR LESS, NOT FROZEN 

2005.70.60.50 OLIVES, NOT GREEN IN COLOR, SLICED, CANNED IN A SALINE SOLUTION, NOT FROZEN 

2005.70.60.60 
OLIVES, NOT GREEN IN COLOR, CHOPPED OR MINCED, CANNED IN A SALINE SOLUTION, NOT 
FROZEN 

2005.70.60.70 
OLIVES, NOT GREEN IN COLOR, OTHER INCLUDING WEDGED OR BROKEN, CANNED IN SALINE 
SOLUTION, NOT FROZEN 

2005.70.70.00 
OLIVES, NOT GREEN IN COLOR, OTHER THAN CANNED, IN AIRTHIGH CONTAINERS OF GLASS OR 
METAL, IN SALINE SOLUTION, NOT FROZEN 

2005.70.75.10 OLIVES WHOLE PITTED, NOT GREEN IN COLOR, NOT CANNED, IN SALINE SOLUTION, NOT FROZEN 

2005.70.75.15 OLIVES SLICED, NOT GREEN IN COLOR, NOT CANNED, IN SALINE SOLUTION, NOT FROZEN 

2005.70.75.20 
OLIVES CHOPPED OR MINCED, NOT GREEN IN COLOR, NOT CANNED, IN SALINE SOLUTION, NOT 
FROZEN 

2005.70.75.25 
OLIVES, INCLUDING WEDGED OR BROKEN, NOT GREEN IN COLOR, NOT CANNED, IN SALINE 
SOLUTION, NOT FROZEN, NESOI 

2005.70.91.00 
OLIVES GREEN PREP/PRES OTHERWSE THAN IN SALINE SOLUTION NT FROZEN CONTAINERS 
EACH HOLDING LESS THAN 13 KG,IN AN AGGREGATE QUANTITY GT 550 M TON A 

2005.70.93.00 OLIVES, PREPARED OR PREPARED OTHERWISE THAN IN SALINE SOLUTION, NOT FROZEN, NESOI 

2005.70.97.00 
OTHER VEGETABLES, OTHERWISE PREPARED OR PRESERVE THAN BY VINEGAR OR ACETIC ACID, 
NOT FROZEN, NESOI 

Source: U.S. International Trade Commission. 

 
B. Tariff Levels 

 
A number of countries have been selected that produce or import table olives, and are 

organized in the table below that includes details on their tariffs. The tariff data is the most up–
to–date applied tariffs data available. 
 

2015 Applied† Tariff Rate for U.S. Origin Table Olives 

Country 
Fresh or Chilled Olives

HTS 0709.92 

Unsuitable for 
Immediate 

Consumption 
HTS 0711.20 

Prepared or Preserved 
 HTS 2005.70 

Argentina 10.0% 10.0% 14.0% 

Brazil 10.0% 10.0% 14.0% 

Canada* 0.0% 0.0% 0.0% 

China 0.0% 13.0% 10.0% 

Colombia 15.0% 15.0% 15.0% 

Costa Rica* 0.0% 0.0% 0.0% 

Egypt 0.0% 0.0% 0.0% 

European Union 4.5% 6.4% 12.8% 

Japan 3.0% 9.0% 

5.4% if in an airtight container 
no more than 10 kg including 
container 
 
9.0% for all others 

Korea* 16.2% 0.0% 4.0% 
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2015 Applied† Tariff Rate for U.S. Origin Table Olives 

Country 
Fresh or Chilled Olives

HTS 0709.92 

Unsuitable for 
Immediate 

Consumption 
HTS 0711.20 

Prepared or Preserved 
 HTS 2005.70 

Mexico* 0.0% 0.0% 0.0% 

Morocco* 0.0% 0.0% 0.0% 

Peru* 0.0% 0.0% 0.0% 

Russia 15.0% 15.0% 15.0% 

Saudi Arabia 0.0% 5.0% 5.0% 

Tunisia 60.0% 60.0% 60.0% 

Turkey 19.5% 19.5% 39.0% 
†NOTE: An Applied Trade Rate refers to actual duties imposed by the importing country which may differ from the Bound Tariff Rate. The 
Bound Tariff Rate is the maximum rate a duty can be applied on a commodity as a result of the full implementation of the 1994 Uruguay Round 
Agreement or subsequent WTO membership accessions that are incorporated as a part of a country's tariff schedule of concessions. 
*NOTE: Tariff levels are a result of reduction levels as negotiated under their respective free trade agreement with the United States 
 
Prepared by Schramm, Williams & Associates, Inc. 
 

C. Possible and Future Tariff Rate Adjustments 
 

Under the 1994 Uruguay Round Agreement, each country committed to limit tariff rates 
for commodities to a specific level.  These tariffs are also specific to each country and are known 
as bound tariff rates.52   Tariff rates that are lower than a country’s bound rate are called 
currently applied tariffs. These applied rates can be lowered or raised up to a country’s bound 
rate without permission from other trading countries or the World Trade Organization.53 
 

As the multilateral negotiations in the Doha Round continues, as well as free trade 
agreement negotiations with Trans–Pacific Partnership countries, and Europe (Transatlantic 
Trade Investment Partnership), the tariff table on page 139 of this report should be updated to 
reflect the applied tariffs as agreements are implemented. 

 
 
 
 
 
 
 
 
 
 
 

 

                                                 
52 The World Trade Organization. Tariffs, available at: https://www.wto.org/english/tratop_e/tariffs_e/tariffs_e.htm. 
53 Ibid. 
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IV. Standards  
 

There are several different table olive standards in the world market.  The most widely 
used standards are the standards from the International Olive Council54 and the Codex 
Alimentarius.  We have attached the following standards in the Annex for your reference. 
 

Standard Annex 
International Olive Council I 
Codex Alimentarius II 
United States – Green Olives III 
United States – Canned Olives IV 
South Africa V 
Australia (Voluntary) VI 
Australia Protocols and Guidelines for Table Olive Processing VII 

 
 
 
 

                                                 
54 Members of the IOC include Albania, Algeria, Argentina, European Union, Egypt, Iran, Iraq, Israel, Jordan, Lebanon, Libya, 
Montenegro, Morocco, Syria, Tunisia, Turkey, and Uruguay. 



 
 
 
 
 

Annexes 
 

 



Annex I 
 

 

 
 
 
 
 
 
 
 
 

Annex I 
 

International Olive Oil Council  
 

Trade Standard Applying to Table Olives  
 

December 2004 
  



 

INTERNATIONAL 

OLIVE OIL 

COUNCIL 

COI/OT/NC no. 1 
December 2004 

 
ENGLISH 
Original: FRENCH 

 
 

Príncipe de Vergara, 154 – 28002 Madrid – España Telef.: +34 915 903 638 Fax: +34 915 631 263 - e-mail: iooc@internationaloliveoil.org - http://www.internationaloliveoil.org/ 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TRADE STANDARD APPLYING TO TABLE OLIVES 
 
 
 
 

 

Annex I - 1



 

INTERNATIONAL 

OLIVE OIL 

COUNCIL 

 
 
 

Príncipe de Vergara, 154 – 28002 Madrid – España  Telef.: +34 915 903 638 Fax: +34 915 631 263 - e-mail: iooc@internationaloliveoil.org - http://www.internationaloliveoil.org/ 
 

 

 
 
 

Resolution No. RES-2/91-IV/04 
 

TRADE STANDARD APPLYING TO TABLE OLIVES 
 
 

THE INTERNATIONAL OLIVE OIL COUNCIL, 
 

Having regard to the International Agreement on Olive Oil and Table Olives, 
1986, as amended and extended, 1993, and last prolonged, 2003, particularly the 
considerations thereof concerning the designations and definitions of table olives and the 
recommendations on standards relating to the essential composition and quality factors of 
table olives and the undertakings of the Members, 

 
Having regard to Resolution RES-3/43-III/80 of 28 November 1980 whereby the 

International Olive Oil Council adopted the unified qualitative standard applying to table 
olives in international trade under the reference T/OT/Doc. no. 15 of 2 October 1980, 
which standard underwent minor amendment in May and November 1981 as regards the 
wording of the text and food additives, 

 
Whereas the Council decided at its 80th session (Nicosia, Cyprus, 7–11 June 1999) 

to undertake the revision of the 1980 table olive standard in order to update and adapt it to 
technological and scientific progress and changing commercial practices; 

 
Whereas the Committee on Olive Oil Chemistry and Standards Setting made a 

relevant proposal at its 12th meeting, within the framework of the 91st session of the 
Council (Madrid, Spain, 29 November–2 December 2004), 

 
DECIDES 

 
The trade standard applying to table olives, COI/OT/NC no. 1 of December 2004, 

shall replace and rescind the unified qualitative standard applying to table olives in 
international trade, T/OT/Doc. no. 15 of 2 October 1980, as revised in 1981. 

 
The Members shall take whatever measures are appropriate, in the manner required 

by their legislation, to apply the standard adopted and shall notify the Executive Secretariat 
of any such measures as soon as they are taken. 

 
The non-Member States involved in international trade in table olives shall be invited 

to take into consideration the standard adopted and to adapt their regulations to the 
provisions thereof. 

 
 

Madrid (Spain), 2 December 2004. 
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TRADE STANDARD APPLYING TO TABLE OLIVES 
 
 

1. SCOPE 
 

This standard applies to the fruit of the cultivated olive tree (Olea europaea L.) which has 
been suitably treated or processed and which is offered for trade and for final consumption 
as table olives. 

 
 

2. DESCRIPTION 
 

2.1. Product definition 
 

“Table olives” means the product: 
 

(a) prepared from the sound fruits of varieties of the cultivated olive tree (Olea 
europaea L.) that are chosen for their production of olives whose volume, 
shape, flesh-to-stone ratio, fine flesh, taste, firmness and ease of detachment 
from the stone make them particularly suitable for processing; 

 
(b) treated to remove its bitterness and preserved by natural fermentation, or by 

heat treatment, with or without the addition of preservatives; 
 

(c) packed with or without covering liquid. 
 
 

2.2. Types of olives 
 

Table olives are classified in one of the following types according to the degree of ripeness 
of the fresh fruits: 

 
(a) Green olives: Fruits harvested during the ripening period, prior to colouring 

and when they have reached normal size. 
 

(b) Olives turning colour: Fruits harvested before the stage of complete ripeness 
is attained, at colour change. 

 
(c) Black olives: Fruits harvested when fully ripe or slightly before full ripeness is 

reached. 
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2.3. Trade preparations 

 
The bitterness of the olives may be removed by alkaline treatment, by immersion in a 
liquid to dilute the bitter compound, or by biological processes. The product so obtained 
may be preserved in brine according to its specific characteristics, in dry salt, in a modified 
atmosphere, by heat treatment, by preservatives, or by acidifying agents. The colour of 
green olives may vary from green to straw yellow, that of olives turning colour may vary 
from rose to wine rose or brown, and the colour of black olives may range from reddish 
black to violet black, deep violet, greenish black and deep chestnut. 

 
Olives shall undergo the following trade preparations: 

 
(a) Treated olives: Green olives, olives turning colour or black olives that have 

undergone alkaline treatment, the n packed in brine in which they undergo 
complete or partial fermentation, and preserved or not by the addition of 
acidifying agents: 

 
(a-1) Treated green olives in brine; 
(a-2) Treated olives turning colour in brine; 
(a-3) Treated black olives. 

 
(b) Natural olives: Green olives, olives turning colour or black olives placed 

directly in brine in which they undergo complete or partial fermentation, 
preserved or not by the addition of acidifying agents: 

 
(b-1) Natural green olives; 
(b-2) Natural olives turning colour; 
(b-3) Natural black olives. 

 
(c) Dehydrated and/or shrivelled olives: Green olives, olives turning colour or 

black olives that have undergone or not mild alkaline treatment, preserved in 
brine or partially dehydrated in dry salt and/or by heating or by any other 
technological process: 

 
(c-1) Dehydrated and/or shrivelled green olives; 
(c-2) Dehydrated and/or shrivelled olives turning colour; 
(c-3) Dehydrated and/or shrivelled black olives. 

 
(d) Olives darkened by oxidation: Green olives or olives turning colour 

preserved in brine, fermented or not, darkened by oxidation in an alkaline 
medium and preserved in hermetically sealed containers subjected to heat 
sterilisation; they shall be a uniform black colour. 

 
(d-1) Black olives. 
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(e) Specialities: Olives may be prepared by means distinct from, or additional to, 

those set forth above. Such specialities retain the name “olive” as long as the 
fruit used complies with the general definitions laid down in this standard. The 
names used for these specialities shall be sufficiently explicit to prevent any 
confusion, in purchasers' or consumers' minds, as to the origin and nature of the 
products and, in particular, with respect to the designations laid down in this 
standard. 

 
2.4. Styles 

 
2.4.1. According to the manner in which they are placed in the container olives may 

be presented as follows: 
 
(a) Place-packed: When the olives are placed, in the transparent rigid packs 

containing same, either in orderly symmetrical fashion or forming geometrical 
shapes. 

 
(b) Random (thrown) packed: When the olives are not placed in orderly fashion 

in the packs containing same. 
 
2.4.2. Olives may be offered in one of the following styles: 

 
2.4.2.1. Whole olives 

 
(a) Whole olives: Olives, with or without their stem, which have their natural 

shape and from which the stone (pit) has not been removed. 
 
(b) Cracked olives: Whole olives subjected to a process whereby the flesh is 

opened without breaking the stone (pit) which remains whole and intact inside 
the fruit. 

 
(c) Split olives: Whole olives that are split lengthwise by cutting into the skin and 

part of the flesh. 
 
2.4.2.2. Stoned (pitted) olives 

 
(a) Stoned (pitted) olives: Olives from which the stone (pit) has been removed 

and which basically retain their natural shape. 
 
(b) Halved olives: Stoned (pitted) or stuffed olives sliced into two approximately 

equal parts, perpendicularly to the major axis of the fruit. 
 
(c) Quartered olives: Stoned (pitted) olives split into four approximately equal 

parts along and perpendicularly to the major axis of the fruit. 
 
(d) Divided olives: Stoned (pitted) olives cut lengthwise into more than four 

approximately equal parts. 
 
(e) Sliced olives: Stoned (pitted) or stuffed olives sliced into segments of fairly 

uniform thickness. 
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(f) Chopped or minced olives: Small pieces of stoned (pitted) olives of no 

definite shape and practically devoid (no more than 5 per 100 of such units by 
weight) of identifiable stem- insertion units as well as of slice fragments. 

 
(g) Broken olives: Olives accidentally broken while being stoned (pitted) or 

stuffed. They normally contain pieces of the stuffing material. 
 
2.4.2.3 Stuffed olives: Stoned (pitted) olives stuffed either with one or more suitable 

products (pimiento, onion, almond, celery, anchovy, olive, orange or lemon 
peel, hazelnut, capers, etc.) or with natural pastes prepared therefrom. 

 
2.4.2.4 Salad olives: Whole broken or broken-and-stoned (pitted) olives with or 

without capers, plus stuffing material, where the olives are the most numerous 
compared with the entire product marketed in this style. 

 
2.4.2.5 Olives with capers: Whole or stoned (pitted) olives, usually small in size, with 

capers and with or without stuffing, where the olives are the most numerous 
compared with the entire product marketed in this style. 

 
2.4.2.6 Olive paste: Exclusively olive flesh, finely crushed. 

 
2.4.2.7 Other styles: Any other presentation of the product shall be permitted 

provided that the product: 
 

(i) is sufficiently distinctive from the other styles laid down in this 
standard; 

 
(ii) meets all relevant requirements of this standard, including 

requirements relating to limits for defects, drained weight, and any 
other requirements which are applicable to the various styles; 

 
(iii) is adequately described on the label to avoid confusing or misleading 

the consumer. 
 
2.5. Sizing 

 
The  olives  are  size-graded  according  to  the  number  of  fruits  per  kilogramme  or 
hectogramme. 

 
The size scale, in one kilogramme, is as follows: 

 

60/70 121/140 201/230 
71/80 141/160 231/260 
81/90 161/180 261/290 
91/100 181/200 291/320 

101/110   321/350 
111/120   351/380 

381/410* 
 

* Above 410, the interval is 50 fruits. 
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Different scales may nevertheless be applied according to agreements between the parties 
concerned. 

 
Solely where stuffed olives are concerned, as from size 201/220 the interval is 20 fruits up 
to size 401/420. 

 
Size-grading shall be compulsory for olives in the whole, stoned (pitted) and stuffed styles. 

 
In the case of stoned (pitted) olives or stuffed olives (after removing the stuffing), the size 
shown shall be the one corresponding to the original whole olive. For the purpose of 
checking, the number of stoned (pitted) olives in one kilogramme shall be multiplied by a 
coefficient set by each producing country. 

 
Within each size as defined above, it is stipulated that after having removed from a sample 
of 100 olives, the olive having the largest horizontal diameter and the olive having the 
smallest horizontal diameter, the difference between the horizontal diameters of the 
remaining olives may not exceed 4 mm. 

 
 
3. ESSENTIAL COMPOSITION AND QUALITY FACTORS 

 
3.1. Composition 

 
3.1.1. Basic ingredients 

 

Olives as defined in sections 1 and 2, with or without covering liquid. 
 
3.1.2. Packing brines 

 

This term applies to solutions of food grade salts dissolved in potable water, with or 
without the addition of all or some of the ingredients listed under section 3.1.3. 

 
Brine shall be clean, free from unauthorised foreign matter and shall comply with the 
hygiene rules laid down in section 6 of this standard. 
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3.1.2.1. Physico-chemical characteristics of the packing brine or of the juice after osmotic 

balance 
 
 
 
 

 
Preparation 

Minimum sodium 
chloride 
content % 

 
Maximum pH limit 

Minimum 
lactic acidity 

% lactic acid 
  SCC, 

MAT 
PR, 
R 

 
P, S 

SCC, 
MAT

PR, 
R 

 
P, S 

SCC, 
MAT 

PR, 
R 

 
P, S 

 
Treated olives 

 
5 

 
4 

 
GMP

 
4.0 

 
4.0 

 
4.3 

 
0.5 

 
0.4 

 
GMP

 
Natural olives 

 
6 

 
6 

 
GMP

 
4.3 

 
4.3 

 
4.3 

 
0.3 

 
0.3 

 
GMP

Dehydrated and/or 
shrivelled olives 

 
10 

 
10 

 
GMP

 
GMP

 
GMP

 
GMP

 
GMP 

 
GMP 

 
GMP

Olives darkened by 
oxidation 

 
GMP 

 
GMP

 
GMP

 
GMP

 
GMP

 
GMP

 
GMP 

 
GMP 

 
GMP

 
 

 

SCC: Specific chemical characteristics 

MAT: Modified atmosphere 

PR: Addition of preservatives 
 

R: Refrigeration 
 

P: Pasteurisation 
 

S: Sterilisation 
 

GMP:        Good manufacturing practice 
 

Note 1: Trade preparations of table olives not complying with the above physico-chemical 
characteristics may only be marketed if they are made according to traditional methods the 
food safety of which is guaranteed by an official body which authorises their distribution 
and sale. 

 
Note 2: The presence of propionic acid and of its salts may be observed in table olive trade 
preparations that have undergone fermentation in conformity with good manufacturing 
practice. 
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z

 

 
3.1.2.2. Characteristics of the thermal pasteurisation and sterilisation treatment applied 

to table olives 
 

 
 
 
Preparation 

Minimum microbially lethal units 
PU5.25

º C Fo 
10 

62.4 121º C 

 
 
Treated olives 
Natural olives 
Dehydrated and/or shrivelled olives 
Olives darkened by oxidation 

P S
 
15 

 
- 

15 -
15 - 
- 15 

 
 

P: Pasteurisation 
 

S: Sterilisation 

PU z 

: Pasteurisation units, defined as the cumulative lethal rate during heat processes 
performed at temperatures below 100º C. Propionic bacteria shall be considered 
the reference microorganisms for table olives, for which the equation of the 
thermal death time is defined by a reference temperature equal to 62.4º C and a 
z curve of 5.25. 

 
Rt: The reference temperature is the temperature corresponding to a decimal 

reduction time which, together with the z curve, defines the logarithmic 
representation of the T.D.T. curve of a given microorganism. 

 
z: Curve that plots the logarithmic representation of the thermal death times 

according to temperature (T.D.T. curve); it is equivalent to the number of 
degrees necessary for the curve to traverse one log cycle. 

 
Fo rt : Cumulative sterility value: integral, or sum of the partially lethal rates, obtained 

  during sterilisation and expressed as exposure time at a reference temperature. 
When the reference temperature Rt is fixed at 121º C and the z curve at 10º C, 
the Fo value applicable to olives darkened by oxidation is obtained. 

 
Decimal reduction time: heating time, in minutes, required to reduce the active population 

of a bacterial suspension by one tenth. 
 

Thermal death time: heating time, at a specific temperature and in specific conditions, 
required to reduce the initial microbial population by a factor of 1012. 

 
Lethal rate: reciprocal of the number of minutes of heat exposure required to destruct a 

given microorganism at a specific temperature. 
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3.1.3. Other ingredients 
 

Other ingredients may be used such as: 
 
(a) Water; 
(b) Food-grade salts; 
(c) Vinegar; 
(d) Olive oil; 
(e) Sugars; 
(f) Any single or combination of edible material used as an accompaniment or 

stuffing such as, for example, pimiento, onion, almond, celery, anchovy, 
capers, or pastes thereof; 

(g) Spices and aromatic herbs or natural extracts thereof; 
(h) Authorised additives (including flavourings). 

 
 
3.2. Quality criteria 

 
Table olives shall have the characteristic taste, smell, colour and texture of the product and 
shall comply with the hygiene rules laid down in section 6 of this standard. 

 
 
3.2.1. Qualitative classification 

 

Subject to the defects and tolerances mentioned in section 3.2.2 of this standard, table 
olives are classified in one of the following three trade categories: 

 
“Extra” or “Fancy”: The high quality olives endowed to the maximum extent with the 
characteristics specific to the variety and trade preparation are considered as belonging to 
this category. Notwithstanding, and providing this does not affect the overall favourable 
aspect or organoleptic characteristics of each fruit, they may have very slight colour, shape, 
flesh- firmness or skin defects. 

 
Whole, split, stoned (pitted) and stuffed olives of the best varieties may be classified in this 
category, providing their size exceeds 351/380. 

 
“First”, “1st”, “Choice” or “Select”: This category covers good quality olives with a 
suitable degree of ripeness and endowed with the characteristics specific to the variety and 
trade preparation. Providing this does not affect the overall favourable aspect or individual 
organoleptic characteristics of each fruit, they may have slight colour, shape, skin or flesh- 
firmness defects. 

 
All the types, preparations and styles of table olives may be classified in this category, 
except for chopped or broken olives and olive pastes. 

 
“Second”, 2nd” or “Standard”: This category includes good quality olives which, 
although they cannot be classified in the two previous categories, comply with the general 
conditions defined for table olives under section 3.1 of this standard. 
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3.2.2. Definitions and tolerances of defects 
 

3.2.2.1. Definitions of defects 
 
(a) Harmless extraneous material: Any vegetable matter not injurious to health, 

nor aesthetically undesirable, for example leaves, separated stems, but not 
including substances the addition of which has been authorised in the standard. 

 
(b) Blemished fruit: Olives with marks on the skin that are more than 9 mm2 in 

surface area and that may or may not penetrate through to the flesh. 
 
(c) Mutilated fruit: Olives damaged by tearing the epicarp to such an extent that a 

portion of the mesocarp becomes visible. 
 
(d) Broken fruit: Olives damaged to such an extent as to affect their normal 

structure. 
 
(e) Shrivelled fruit: Olives that are so abnormally wrinkled as to affect their 

appearance. The slight superficial wrinkles displayed by certain trade 
preparations shall not be considered a defect. 

 
(f) Abnormal texture: Olives which are excessively or abnormally flabby or 

tough in comparison with the trade preparation in question and with the 
average of a representative sample of the lot. 

 
(g) Abnormal colour: Olives the colour of which is distinctly different from the 

characteristic colour of the trade preparation in question and from the average 
of a representative sample of the lot. 

 
(h) Stems: Stems attached to the olives and which measure more than 3 mm in 

length when measured from the shoulder of the olive. Not considered a defect 
in whole olives presented with stem attached. 

 
(i) Defective stuffing: Olives presented in the stuffed olive style which are totally 

or partly empty in comparison with the trade preparation in question and with 
the average of a representative sample of the lot. 

 
(j) Stone (pit) or stone (pit) fragments (except for whole olives): Whole stones 

(pits), or stone (pit) fragments measuring more than 2 mm along their longest 
axis. 

 
3.2.2.2. Tolerances for defects 

 
The maximum defect tolerances for each trade category, by type of olive and for olives 
darkened by oxidation, are as follows: 
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- Whole, stoned (pitted) or stuffed olives: 
 
  Extra category First category Second category 
  Green 

olives 

Olives 

darkened 

by 

oxidation

Olives 

turning 

colour 

and 

black 

olives 

Green 

olives 

Olives 

darkened 

by 

oxidation

Olives 

turning 

colour 

and 

black 

olives 

Green 

olives 

Olives 

darkened 

by 

oxidation

Olives 

turning 

colour 

and 

black 

olives 

Stoned (pitted) or stuffed  
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
2 

 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
2 

 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
2 

olives 

Maximum tolerances as % of 
fruit: 

Stones (pits) and/or stone 
(pit) fragments 

Broken fruit 3 3 3 5 5 5 7 7 7 

Defective stuffing 
                 

. place-packed 1 1 1 2 2 2 - - - 

. random-packed 3 3 3 5 5 5 7 7 7

Whole olives, stoned (pitted)  
 
 
 
 
 
4 

 
 
 
 
 
 
4 

 
 
 
 
 
 
6 

 
 
 
 
 
 
6 

 
 
 
 
 
 
6 

 
 
 
 
 
 
8 

 
 
 
 
 
 
10 

 
 
 
 
 
 
6 

 
 
 
 
 
 
12 

or stuffed 

Maximum tolerance as % of 
fruit: 

Blemished fruit 
Mutilated fruit 2 2 3 4 4 6 8 8 10 
Shrivelled fruit 2 2 4 3 3 6 6 6 10 
Abnormal texture 4 4 6 6 6 8 10 10 12
Abnormal colour 4 4 6 6 6 8 10 10 12 
Stems 3 3 3 5 5 5 6 6 6 

Cumulative maximum of 
                 

tolerances for these defects 12 12 12 17 17 17 22 22 22 

 
Maximum tolerance as units 
per kg or fraction: 

 
Harmless extraneous material 

 
 
 
 
1 

 
 
 
 
1 

 
 
 
 
1 

 
 
 
 
1 

 
 
 
 
1 

 
 
 
 
1 

 
 
 
 
1 

 
 
 
 
1 

 
 
 
 
1 

 

The tolerances shall be assessed in a minimum sample of 200 olives taken in accordance 
with the Codex Sampling Plans for Prepackaged Foods (AQL 6.5) (CODEX STAN 233- 
1969). 
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- Olives presented  in  the  halved,  quartered,  divided,  sliced,  chopped  or  minced, 

broken, salad olive (except when prepared with whole olives) and olive paste styles: 
the presence of a stone (pit) or stone (pit) fragment shall be tolerated in every 300 
grammes of net drained content of olive flesh. 

 
 

4. FOOD ADDITIVES AND PROCESSING AIDS 
 

The following may be used singly or in any combination:  
Maximum level: g/kg 

(expressed as m/m weight of flesh) 
 

4.1. Preservatives 
4.1.1. Benzoic acid and its sodium and potassium salts 1 g/kg 

(expressed as benzoic acid) 
4.1.2. Sorbic acid and its sodium and potassium salts  0.5 g/kg 

(expressed as sorbic acid) 
 

4.2. Acidifying agents  

4.2.1. Lactic acid 15 g/kg
4.2.2. Citric acid 15 g/kg 
4.2.3. L(+) tartaric acid 15 g/kg 
4.2.4. Acetic acid limited by GMP 

 
 

4.3. Antioxidant 
4.3.1. L-ascorbic acid limited by GMP 

 
 

4.4. Stabilisers (to maintain the colour 
 
4.4.1. 

of olives darkened by oxidation) 
Ferrous gluconate 

 
0.15 g/kg as total Fe

4.4.2. Ferrous lactate 0.15 g/kg as total Fe
 
 

4.5. Flavouring agents 
4.5.1. Natural flavours as defined by 

the Codex Alimentarius limited by GMP 
 
 

4.6. Flavour enhancer 
4.6.1. Monosodium glutamate 5 g/kg 
4.6.2. Others defined by the Codex Alimentarius for this product 

 
 

4.7. Firming agents 
4.7.1. Calcium chloride limited by GMP 
4.7.2. Calcium lactate limited by GMP 
4.7.3. Calcium citrate limited by GMP 
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4.8. Thickeners and agglutinants (solely for pastes intended for stuffing) 
4.8.1. Food-grade thickeners and agglutinants, 

as defined by the Codex Alimentarius limited by GMP 
for this product 

 
4.9. Other additives 
4.9.1. Other additives as defined by 

the Codex Alimentarius for this product 
 
4.10. Processing aids 
4.10.1. Cultures of lactic microorganisms limited by GMP 
4.10.2. Nitrogen limited by GMP 
4.10.3. Carbon dioxide limited by GMP 
4.10.4. Manganese lactate limited by GMP 
4.10.5. Manganese gluconate limited by GMP 
4.10.6. Sodium or potassium hydroxide limited by GMP 
4.10.7. Hydrochloric acid limited by GMP 

 
 
5. CONTAMINANTS 

 
Table olives shall comply with the contaminant limits fixed for this product by the Codex 
Alimentarius Commission. 

 
 
6. HYGIENE 

 
6.1. It is recommended that table olives be prepared and handled in accordance with the 

appropriate sections of the Recommended International Code of Practice – General 
Principles of Food Hygiene (CAC/RCP 1- 1969, Rev. 3 – 1997, Amd. 1999), with 
the Recommended Code of Hygienic Practice for Low-Acid and Acidified Low-Acid 
Canned Foods (CAC/RCP 23-1979, Rev. 2-1993) and with other pertinent Codex 
documents such as Codes of Hygiene Practice and other Codes of Practice. 

 
6.2. The products should comply with any microbiological criteria established in 

accordance with the Principles for the Establishment and Application of 
Microbiological Criteria for Foods (CAC/GL 21-1997). 

 
6.3. To the extent possible in good manufacturing practice, the olives shall be free from 

any objectionable matter. 
 
6.4. The olives and brine shall be devoid of any microbiological deterioration caused in 

particular by putrid, butyric or “zapatera” fermentation. 
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6.5. When tested by appropriate methods of sampling and examination, table olives: 

 
- shall  be  free  from  pathogenic  and/or  contaminant  microorganisms  likely  to 

develop in the product in normal storage conditions; and 
 

- shall  be  free  from  substances  from  microorganisms  in  amounts  which  may 
represent a hazard to health. 

 
Fermented olives held in bulk in a covering liquid may contain microorganisms 
used for fermentation, notably lactic bacteria and yeasts. The number of such 
microorganisms (lactic bacteria and/or yeasts) in a selective culture medium may, 
for each one, be up to 109 colony- forming units/ml of brine or per gramme of flesh 
depending on the level of fermentation. 

 
6.6. Olives preserved by heat sterilisation (such as olives darkened by oxidation) shall 

have received a processing treatment sufficient both in time and temperature to 
destroy spores of Clostridium botulinum. 

 
 
7. CONTAINERS 

 
The containers used may be made of metal, tin, glass, plastic materials or of any other 
material, except wood, which complies with existing technical and health requirements. 
Containers shall be such as to ensure correct preservation of the olives and shall not 
transmit harmful substances to the preserved product. 

 
Transparent containers shall not produce optical effects liable to change the appearance of 
the product contained therein. 

 
Except for non-returnable containers which must be original and show no signs of 
deterioration giving reason to believe that the organoleptic conditions, or commercial value 
of the product contained might be subsequently affected, all other containers may be re- 
used providing they are in good condition. 

 
 
8. FILLING 

 
8.1. Minimum fill 

 
The container should be well filled with the product (including packing medium) and 
should occupy not less than 90% of the water capacity of the container. The water capacity 
of the container is the volume of distilled water at 20º C which the sealed container will 
hold when completely filled. (For non-metallic rigid containers such as glass jars, the basis 
for the determination should be calculated on the weight of distilled water at 20º C which 
the sealed container will hold when completely filled less 20 ml). 

Annex I - 15



 

 
 
 
 

8.1.1. Classification of ‘defectives’ 
 

A  container  that  fails  to  meet  the  requirements  for  minimum  fill  (90%  of  container 
capacity) of section 8.1. should be considered a ‘defective’. 

 
8.1.2. Lot acceptance 

 

A lot will be considered as meeting the requirements of section 8.1. when the number of 
‘defectives’ as defined in section 8.1.1. does not exceed the acceptance number (c) of the 
appropriate sampling plan in the Codex Alimentarius Sampling Plans for Prepackaged 
Foods (AQL-6.5) (CODEX STAN 233-1969). 

 
 
8.2. Net drained weight tolerances 

 
The tolerance concerning the net drained weight mentioned on the container shall not 
exceed the following percentage scale, providing the sample's mean net drained weight is 
equal to, or in excess of, said declared weight: 

 
- 5% for containers with drained weight less than 200 grammes; 
- 4% for containers with drained weight between 200 and 500 grammes; 
- 3% for containers with drained weight between 500 and 1,500 grammes; 
- 2% for containers with net drained weight in excess of 1,500 grammes. 

 
 
9. LABELLING AND POINT-OF-SALE DISPLAYS 

 
9.1. Labelling of retail containers 

 
Table olives shall be labelled in accordance with the Codex General Standard for the 
Labelling of Prepackaged Foods (CODEX STAN 1-1985, Rev. 1-1991, Amd. 2001). 

 
In addition to any inscriptions that may be required by the regulations of the importing 
country, the following are compulsory on packs and containers: 

 
9.1.1. Name of the product 

 

The name of the product shall be "olives" or "table olives". 
 
The following shall be included as part of the name of the product or shall appear in close 
proximity thereto: 

 
9.1.1.1. The type of olive as described in section 2.2. of the standard. This may be 

replaced by the terms in use in the country of sale. This declaration shall not be 
compulsory on transparent packs. 

Annex I - 16



 

 
 
 
 
 

9.1.1.2. The trade preparation as described in section 2.3. of the standard. This may be 
replaced by the trade preparation in use in the country of sale. 

 
9.1.1.3. The style as described in section 2.4.2. of the standard. This declaration may be 

limited to the declarations in use in the country of sale; it may be omitted on 
glass jars and plastic sachets. In the case of stuffed olives the style of stuffing 
shall be specified: 

 
- "olives stuffed with …" (single or combination of ingredients); 
- "olives stuffed with … paste" (single or combination of ingredients). 

 
9.1.1.4. If the olives are presented in accordance with the provisions on other styles 

(section 2.4.2.7. of the standard), the label shall contain in close proximity to 
the name of the product such additional words or phrases that will avoid 
misleading or confusing the consumer. 

 
9.1.1.5. The size of "whole", "stoned (pitted)", "stuffed" and "halved" olives. The size 

may be declared according to existing practice in the country of sale; this 
declaration shall not be compulsory on transparent packs. 

 

9.1.1.6. The trade category1 . 
 

1 Reservation entered by the Fédération   des   industries condimentaires-Europe and the 
Fédération des industries condimentaires-France. 

 
9.1.2. List of ingredients 

 

Labelling shall include the full list of ingredients which shall be listed in 
descending order of ingoing weight (m/m) at the time of the manufacture of the 
product. 

 
9.1.3. Net contents and net drained weight 

 

9.1.3.1. The net contents shall be declared in the metric system ("Système 
International" units) by weight. 

 
The declaration of net contents represents the quantity at the time of packaging 
and is subject to enforcement by reference to an average system of quality 
control. 

 
9.1.3.2. For olives packed in brine, the net drained weight shall be declared in the 

metric system ("Système International" units) by weight. 
 

The declaration of net drained weight is subject to enforcement by reference to 
an average system of quality control. 
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9.1.4. Name and address 

 

The  name  and  address  of  the  manufacturer,  packer,  distributor,  importer,  exporter  or 
vendor of the product shall be declared. 

 
9.1.5. Country of origin 

 

9.1.5.1. The country of origin of the product shall be declared if its omission would 
mislead or deceive the consumer. 

 
9.1.5.2. When the product undergoes processing in a second country which changes its 

nature, the country in which the processing is performed shall be considered to 
be the country of origin for the purposes of labelling. 

 
9.1.6. Lot identification 

 

Each container shall be embossed or otherwise permanently marked in code or in clear to 
identify the producing factory and the lot. 

 
9.1.7. Date marking and storage instructions 

 

9.1.7.1. The date of minimum durability shall be declared by the month and year by the 
words "Best before end…". 

 
The declaration shall be accompanied by the date itself or by a reference to 
where it is given. 

 
The month and year shall be declared in uncoded numerical sequence except 
that the month may be indicated by letters in those countries where such use 
will not confuse the consumer. 

 
9.1.7.2. In addition to the date of minimum durability, any special conditions for the 

storage of the product shall be declared on the label if the validity of the date 
depends thereon. 

 
9.1.7.3. Any specific instructions for storing containers, once opened, shall be declared, 

in particular as regards keeping the container in the refrigerator. 
 
 
9.2. Display of the price per kilogramme at the point of retail sale 

 
The price per kilogramme (in relation to the net drained weight for products sold in a 
covering liquid and to the net weight for other preparations) shall be displayed at the point 
of retail sale in order to ensure fair competition between manufacturers and market 
transparency. 
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9.3. Labelling of non-retail containers 

 
Information for non-retail containers shall be given on the container, or in the 
accompanying documents, except that the name of the product, lot identification and the 
name and address of the manufacturer or packer shall appear on the container. However, 
lot identification and the name and address of the manufacturer or packer may be replaced 
by an identification mark provided that such a mark is clearly identifiable with the 
accompanying documents. 

 
 
10. METHODS OF ANALYSIS AND SAMPLING 

 
The methods of analysis and sampling shall be those recommended by the Codex 
Alimentarius Commission. 
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Codex Alimentarius  
 

Codex Standard for Table Olives 
 

2013 
  



 

CODEX STANDARD FOR TABLE OLIVES (CODEX STAN 66-1981) 

1. SCOPE 
 

This Standard applies to the fruit of the cultivated olive tree (Olea europaea L.), as defined in Section 
2, which has been suitably treated or processed, and which is offered for direct consumption as table olives, 
including for catering purposes or olives packed in bulk containers which are intended for repacking into 
consumer size containers. It does not apply to the product when indicated as being intended for further 
processing. 

 

2. DESCRIPTION 

2.1 PRODUCT DEFINITION 

 
“Table olives” is the product: 

 
(a) prepared from the sound fruits of varieties of the  cultivated  olive  tree  (Olea  europaea  L.) 

having reached appropriate degree of development for processing that are chosen for their 
production of olives whose volume, shape, flesh-to-stone ratio, fine flesh, taste, firmness and 
ease of detachment from the stone make them particularly suitable for processing; 

 
(b) treated to remove its bitterness and preserved by natural fermentation, and/or by heat treatment, 

and/or by other means so as to prevent spoilage and to ensure product stability in appropriate 
storage conditions with or without the addition of preservatives; 

 
(c) packed with or without a suitable liquid packing medium in accordance with Section 3.1.3. 

 
2.2 PRODUCT DESIGNATION 

 
Table olives are classified in one of the following olive types and trade preparations / treatments. 

 

2.2.1 Types of Olives 

Table olives are classified in one of the following types according to the degree of ripeness of the 
fresh fruits: 

 
(a) Green olives: Fruits harvested during the ripening period, prior to colouring and when they 

have reached normal size. 
 

(b) Olives turning colour: Fruits harvested before the stage of complete ripeness is attained, at 
colour change. 

 
(c) Black olives: Fruits harvested when fully ripe or slightly before full ripeness is reached. 

 

2.2.2 Trade Preparations 

Olives shall undergo the following trade preparations and/or treatments: 
 

(a) Treated olives: Green olives, olives turning colour or black olives tha t  have  undergone 
alkaline treatment. 

 
(a-1) Treated green olives; 

 
(a-2) Treated olives turning colour; 

 

 
Revision 1987, 2013. 
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(a-3) Treated black olives; 

(a-4) Green ripe olives1. 

(b) Natural olives: Green olives, olives turning colour or black olives placed directly in brine in 
which they undergo complete or partial fermentation, preserved or not by the addition of 
acidifying agents: 

 
(b-1) Natural green olives; 

 
(b-2) Natural olives turning colour; 

(b-3) Natural black olives. 

(c) Dehydrated and/or shrivelled olives: Green olives, olives turning colour or black olives that 
have undergone or not mild alkaline treatment, preserved in brine or partially dehydrated in dry 
salt and/or by heating or by any other technological process: 

 
(c-1) Dehydrated and/or shrivelled green olives; 

 
(c-2) Dehydrated and/or shrivelled olives turning colour; 

(c-3) Dehydrated and/or shrivelled black olives. 

(d) Olives darkened by oxidation: Green olives or olives turning colour preserved in brine, 
fermented or not, and darkened by oxidation with or without alkaline medium. They shall be a 
uniform brown to black colour. 

 
Olives  darkened  by  oxidation  shall  be  preserved  in  hermetically  sealed  containers  and 
subjected to heat sterilisation. 

 
(d-1) Black olives. 

 
(e) Specialities: Olives may be prepared by means distinct from, or additional to, those set forth above. 
Such specialities retain the name “olive” as long as the fruit used complies with the general definitions laid 
down in this Standard. The names used for these specialities shall be sufficiently explicit to prevent any 
confusion, in purchasers’ or consumers’ minds, as to the origin and nature of the products and, in particular, 
with respect to the designations laid down in this Standard. 

 
2.3 VARIETAL TYPES 

 
Any commercially cultivated variety (cultivar) suitable for processing. 

 
2.4 STYLES 

 
Olives may be offered in one of the following styles: 

 

2.4.1 Whole olives 

 
(a) Whole olives: Olives, with or without their stem, which have their natural shape and from 

which the stone (pit) has not been removed. 
 

(b) Cracked olives: Whole olives subjected to a process whereby the flesh is opened without 
breaking the stone (pit) which remains whole and intact inside the fruit. 

 
 

1 Olives ranging in colour from yellowish green or other greenish cast which may be mottled. The olives are 
treated to remove bitterness, sufficiently processed by heat, in hermetically-sealed containers, are not oxidized 
and not treated with acidifying agents. 
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(c) Split olives: Whole olives that are split lengthwise by cutting into the skin and part of the flesh. 
 

2.4.2 Stoned (pitted) olives 

(a) Stoned  (pitted)  olives:  Olives  from  which  the  stone  (pit)  has  been  removed  and  which 
basically retain their natural shape. 

 
(b) Halved  olives:  Stoned  (pitted)  or  stuffed  olives  sliced  into  two  approximately  equal  parts, 

perpendicularly to the longitudinal axis of the fruit. 
 

(c) Quartered olives: Stoned (pitted) olives split into four approximately equal parts along and 
perpendicularly to the major axis of the fruit. 

 
(d) Divided olives: Stoned (pitted) olives cut lengthwise into more than four approximately equal 

parts. 
 

(e) Sliced olives: Stoned (pitted) or stuffed olives sliced into segments of fairly uniform thickness. 
 

(f) Chopped or minced olives: Small pieces of stoned (pitted) olives of no definite shape and 
practically devoid (no more than 5 per 100 of such units by weight) of identifiable stem-insertion 
units as well as of slice fragments. 

 
(g) Broken olives: Olives broken while being stoned (pitted) or stuffed. They may contain pieces 

of the stuffing material. 
 

2.4.3 Stuffed olives: Stoned (pitted) olives stuffed either with one or more suitable products (pimiento, onion, 
almond, celery, anchovy, olive, orange or lemon peel, hazelnut, capers, etc.) or with edible pastes. 

 
2.4.4 Salad olives: Whole broken or broken-and-stoned (pitted) olives with or without capers, plus stuffing 
material, where the olives are the most numerous compared with the entire product marketed in this style. 

 
2.4.5 Olives with capers or medley: Whole or stoned (pitted) olives, usually small in size, with capers and 
with or without stuffing, packed with other edible pickled products such as pieces of onion, carrot, celery, 
pepper and other suitable ingredients, as defined by Section 3.1.2 where the olives are the most numerous 
compared with the entire product marketed in this style. 

 
2.5 OTHER STYLES 

 
Any other presentation of the product should be permitted provided that the product: 

 
(a) is sufficiently distinctive from other forms of presentation laid down in the Standard; 

 
(b) meets all relevant requirements of the Standard, including requirements relating to limitations on 

defects, drained weight, and any other  requirements  which  are  applicable  to  that  style  which 
most closely resembles the style or styles intended to be provided for under this provision; and 

 
(c) is adequately described on the label to avoid confusing or misleading the consumer. 

 

3. ESSENTIAL COMPOSITION AND QUALITY FACTORS 

 
3.1 COMPOSITION 

 

3.1.1 Basic Ingredients 

 
Olives as defined in Sections 1 and 2, with or without liquid packing medium. 
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3.1.2 Other Permitted Ingredients 

 
Other ingredients may be used such as: 

 
(a) Water; 

 
(b) Food-grade salts as defined in Standard for Food Grade Salt (CODEX STAN 150-1985); 

 
(c) Vinegar; 

 
(d) Olive oil as defined in Standard for Olive Oils and Olive Pomace Oil (CODEX STAN 33- 

1981) or other edible vegetable oils as defined in Standard for Named Vegetable Oils (CODEX 
STAN 210-1999); 

 
(e) Sugars as defined by Standard for Sugars (CODEX STAN 212-1999) and/or other foodstuffs 

with sweetening properties such as honey (CODEX STAN 12-1981); 
 

(f) Any single or combination of edible material used as an accompaniment or stuffing such as, for 
example, pimiento, onion, almond, celery, anchovy, capers, or pastes thereof; 

 
(g) Spices and aromatic herbs or natural extracts thereof. 

 

3.1.3 Packing Media (packing brines) 

 
This term applies to solutions of food grade salts as defined in Standard for Food Grade Salt dissolved 

in potable water, with or without the addition of all or some of the ingredients listed under Section 3.1.2. 
 

Brine shall be clean, free from foreign matter, have characteristic colour flavour and odour and shall 
comply with the hygiene rules laid down in Section 6. 

 
Fermented olives held in a packing medium may contain micro-organisms used for fermentation, notably 

lactic acid bacteria and yeasts. 
 

Physico-chemical characteristics of the packing brine, or the juice from the pulp af te r  osmot ic  
balance, depending on the applied conservation treatment and according to Section 2.1 (b), shall be as 
follows: 

 

II. Table 1 

 

 

GMP:    Good manufacturing practice 

Type and preparation Minimum sodium Maximum pH 
chloride content limit 

Treated olives 5.0% 4.3 

Natural olives 6.0% 4.3 

Pasteurized treated and natural
olives 

GMP 4.3 

Dehydrated and/or shrivelled olives 8.0% GMP 

Darkened by oxidation with alkaline
treatment and green ripe olives 

GMP GMP 
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Trade preparations of table olives not complying with the above physico–chemical characteristics should 
be appropriately processed to ensure that they comply with the general food safety recommendations as set 
out in Section 6. 

 
The presence of propionic acid and its salts may be observed in table olive trade preparations that have 

undergone fermentation in conformity with good manufacturing practice. 
 

3.2 QUALITY FACTORS 

 
Table olives should have normal colour, flavour, odour and texture characteristic of the finished product. 

 
The olives and brine shall be devoid of any microbiological deterioration and extraneous taste and 

smell caused by anomalous fermentation. 
 

Table olives in whole, stoned (pitted) and stuffed styles shall comply with the minimum quality 
requirements in the second category in the Table 3 of Section 3.2.4. Other styles shall comply with Table 4 
in Section 3.2.4. 

 

3.2.1 Trade Categories 

 
Classification of table olives is optional; however, if classified, the following designations apply: 

 

3.2.1.1 “Extra” or “Fancy” or “A” 

 
The high quality olives endowed to the maximum extent with the characteristics specific to the variety 

and trade preparation are considered as belonging to this category. Notwithstanding, and providing this does 
not affect the overall favourable aspect or organoleptic characteristics of each fruit, they may have very slight 
colour, shape, flesh-firmness or skin defects. 

 
Whole, split, stoned (pitted) and stuffed olives of appropriate varieties may be classified in this category. 

 

3.2.1.2 “First”, “1st”, “Choice” or “Select” or “B” 

 
This category covers good quality olives with a suitable degree of ripeness and endowed with the 

characteristics specific to the variety and trade preparation. Providing this does not affect the overall 
favourable aspect or individual organoleptic characteristics of each fruit, they may have slight colour, shape, 
skin or flesh-firmness defects. 

 
All the types, preparations and styles of table olives may be classified in this category, except for 

chopped or broken olives. 
 

3.2.1.3 “Second”, “2nd” or “Standard” or “C” 

 
This category includes good quality olives which, although they cannot be classified in the two previous 

categories, comply with the general conditions defined for table olives under this section. 
 

3.2.2 Uniformity of Size 

 
Table olives shall be uniform in size. If they are size-graded the following scale may be applied. 

Different scales or size designations may nevertheless be applied according to agreements between the parties 
concerned. The olives are size-graded by count of the number of fruits per kilogramme as in the table below. 
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III. Table 2 

 

60/70 101/110 161/180 261/290 

71/80 111/120 181/200 291/320 

81/90 121/140 201/230 321/350 

91/100 141/160 231/260 351/380 

   381/410* 

* Above 410, the interval is 50 fruits. 
 

Solely where stuffed olives are concerned, as from size 201/220 the interval is 20 fruits up to size 
401/420. 

 
Size-grading may be applied for olives in the whole, stoned (pitted) and stuffed styles. 

 
In the case of stoned (pitted) olives or stuffed olives (after removing the stuffing), the size shown shall 

be the one corresponding to the original whole olive. For the purpose of checking, the number of stoned 
(pitted) olives in one kilogramme shall be multiplied by a coefficient set by each producing country. 

 
Within each size as  defined  above,  it  is  stipulated  that  after  having  removed  from  a  sample  of 

100 olives, the olive having the largest horizontal diameter and the olive having the  smallest  horizontal 
diameter, the difference between the horizontal diameters of the remaining olives may not exceed 4 mm. 
Alternatively, the maximum permitted tolerance shall be 

 
- 10% of over or under sizes for sizes with a 10 fruit interval; 

 
- 5% of over or under sizes for sizes with a 20 fruit interval; 

 
- 2% of over or under sizes for sizes with a 30 or more fruit interval. 

 

3.2.3 Definitions of Defects 

 
(a) Harmless extraneous material: Any vegetable matter not injurious to health, nor aesthetically 

undesirable, for example leaves, separated stems, but not including substances the addition of 
which has been authorised in the Standard. 

 

(b) Blemished fruit: Olives with marks or stains on the skin that are more than 9 mm2 in surface 
area and that may or may not penetrate through to the fleshes which singly or in the aggregate, 
materially affect the appearance or eating quality of the olives. 

 
(c) Mutilated fruit: Olives damaged by tearing the epicarp affecting the flesh to such an extent that 

a portion of the mesocarp becomes visible. 
 

(d) Broken fruit: Olives damaged to such an extent as to affect their normal structure. 
 

(e) Shrivelled fruit: Olives that are so abnormally wrinkled as to affect their appearance.  The slight 
superficial wrinkles displayed by certain trade preparations shall not be considered a defect. 

 
(f) Abnormal texture: Olives which are excessively or abnormally flabby or tough in comparison 

with the trade preparation in question and with the average of a representative sample of the lot. 
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(g) Abnormal colour: Olives the colour of which is distinctly different from the characteristic colour 
of the trade preparation in question and from the average of a representative sample of the lot. 

 
(h) Stems: Stems attached to the olives and which measure more than 3 mm in length when 

measured from the shoulder of the olive. Not considered a defect in whole olives presented with 
stem attached. 

 
(i) Defective stuffing: Olives presented in the stuffed olive style which are totally or partly empty 

in comparison with the trade preparation in question and with the average of a representative 
sample of the lot. 

 
(j) Stone (pit) or stone (pit) fragments (except for whole olives): Whole stones (pits), or stone 

(pit) fragments measuring more than 2 mm along their longest axis. 
 

(k) “Soft” – Units lacking the firmness that is characteristic for a particular variety. 
 

(l) “Excessively Soft” – Units shall be considered excessively soft when the olives appear to be 
spongy or watery. Units that have the apparent shape of whole units, but appear to have 
disintegrated flesh and water texture shall be considered excessively soft. In addition, a unit shall 
be considered excessively soft if the pit can be felt when applying moderate pressure. 

 

3.2.4 Defects and Allowances 

 
The maximum defect tolerances for each trade category, for each type of olive are as follows: 

Defect limits for whole, stoned (pitted) or stuffed olives are as follows: 

IV. Table 3 

 
 

 
Green 
olives 

 
Olives 

Olives 
turning 

Green 
olives 

 
Olives 

Olives 
turning 

Green 
olives 

 
Olives 

Trade preparations 
a-1

 darkened 
by 
oxidation 

colour and 
black olives 

 
a-1 

darkened 
by 
oxidation 

colour and 
black olives 

 
a-1 

darkened 
by 
oxidation

and 

a-4 

 
d-1 

remaining 
trade 
preparations 

and 

a-4 

 
d-1 

remaining 
trade 
preparations 

and 

a-4 

 
d-1 

Only for Stoned 
(pitted) or stuffed 
olives 

       

Maximum 
tolerances as% of 
fruit: 

       

Stones (pits) and/or 
stone (pit) 
fragments 

1 1 2 1 1 2 1 1 

Broken fruit 3 3 3 5 5 5 7 7 

Defective stuffing        
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Green 
olives 

 
Olives 

Olives 
turning 

Green 
olives 

 
Olives 

Olives 
turning 

Green 
olives 

Olives

Olives turning 

 darkened colour and darkened colour and darkened 
colour

 
Trade preparations 

a 1
 by black olives a-1 by black olives a-1 by and 

 oxidation  oxidation oxidation black olives 
and  remaining and remaining and  
 d-1 trade d-1 trade d-1 remaining 
a-4  preparations a-4  preparations a-4 trade

preparations 

 place-packed 1 1 1 2 2 2 5 5 5 

 random-packed 3 3 3 5 5 5 7 7 7 

Whole olives,        

stoned (pitted) or    
stuffed        

Maximum tolerance        

as% of fruit:    
 
Blemished fruit 

 
42 

 
4 

 
6 

 
6 

 
6 

 
8 

 
10 

 
6 12 

Mutilated fruit 2 2 3 4 4 6 8 8 10 

Shrivelled fruit 2 2 4 3 3 6 6 6 10 

Abnormal texture 4 4 6 6 6 8 10 10 12 

Abnormal colour 4 4 6 6 6 8 10 10 12 

Stems 3 3 3 5 5 5 6 6 6 

Cumulative          
maximum of 

12 12 17 17 17 22 22 22
tolerances for these 
defects          

Maximum tolerance          

as units per kg or     
fraction:          

Harmless 1 1 1 1 1 1 1 1 1 
extraneous material          

The tolerances shall be assessed in a minimum sample of 200 olives taken in accordance with the 
appropriate sampling plan with an acceptable quality level (AQL) of 6.5. 

 
Defect limits for Broken, Chopped, Minced, Sliced and Other Segmented Styles of Olives are as 

follows: 
 
 
 
 
 
 
 

 

2 In addition at least 30% of the fruits shall be practically free from any blemishes. 
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Defects 
Olives turning

Green olives 
Olives darkened by 

colour and black
oxidation 

olives
 

 

V. Table 4 

 
 
 
 
 

Harmless Extraneous Material (unit) 2 2 2 

Stems (unit) 4 6 5 

Blemishes and wrinkles (percentage) 25 25 25 

Pit or pit fragments (average unit) 1.0 1.0 1.0 

Soft and Excessive soft (percentage) 10/5 10/5 12/6 

Broken pieces among 
Segmented/Sliced Olives (percentage) 

50 50 50 

The tolerances shall be assessed in a minimum sample of 300 g olives taken in accordance with the 
appropriate sampling plan with an AQL of 6.5. 

 
3.3 CLASSIFICATION OF “DEFECTIVES” 

 
A container that fails to meet one or more of the applicable quality requirements, as set out in Section 

3.2 (except those based on sample averages)3, should be considered as a “defective”. 
 

3.4 LOT ACCEPTANCE 
 

A lot should be considered as meeting the applicable quality requirements referred to in Section 3.2 
when: 

 

(a) for those requirements which are not based on averages, the number of “defectives”, as defined 
in Section 3.3, does not exceed the acceptance number (c) of the appropriate sampling plan 
with an AQL of 6.5; and 

 
(b) the requirements of Section 3.2, which are based on sample averages, are complied with. 

 

4. FOOD ADDITIVES 

Acidity regulators, antioxidants, colour retention agents4, firming agents, flavour enhancers, 
preservatives, and thickeners5 used in accordance with Tables 1 and 2 of the General Standard for Food 
Additives (CODEX STAN 192-1995) in food category  04.2.2.3  (Vegetables  (including  mushrooms  and 
fungi, roots and tubers, pulses and legumes, and aloe vera), and seaweeds in vinegar, oil, brine, or soybean 
sauce)  or  listed  in  Table  3  of  the  General  Standard  for  Food  Additives  are  acceptable  for  use  in  foods 
conforming to this Standard. 

 

5. CONTAMINANTS 

5.1 The products covered by this Standard shall comply with the maximum levels of the General Standard 
for Contaminants and Toxins in Food and Feed (CODEX STAN 193-1995). 

 
 
 
 

 

3 These acceptance criteria do not apply to non-retail containers. 
4 Table olives darkened with oxidation. 
5 Table olives with stuffing. 
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5.2 The products covered by this Standard shall comply with the maximum residue limits for pesticides 
established by the Codex Alimentarius Commission. 

 

6. HYGIENE 

6.1 It is recommended that the product covered by this Standard be prepared and handled in accordance 
with the appropriate sections of the General Principles of Food Hygiene (CAC/RCP 1- 1969), the Code of 
Hygienic Practice for Low-Acid and Acidified Low-Acid Canned Foods (CAC/RCP 23-1979), Code of 
Hygienic Practice for Canned Fruit and Vegetable Products (CAC/RCP 2-1969), and other relevant Codex 
texts such as codes of hygienic practice and codes of practice. 

 
6.2 The  product  should  comply  with  any  microbiological  criteria  established  in  accordance  with  the 
Principles for the Establishment and Application of Microbiological Criteria for Foods (CAC/GL 21-1997)6. 

 

7. WEIGHTS AND MEASURES 

7.1 FILL OF CONTAINER 

 

7.1.1 Minimum Fill 

The container should be well filled with the product  (including  packing  medium)  which  should 
occupy not less than 90% (minus any necessary head space according to good manufacturing practices) of 
the water capacity of the container. The water capacity of the container is the volume of distilled water at 
20oC which the sealed container will hold when completely filled. 

 

7.1.2 Classification of “Defectives” 

A container that fails to meet the requirements for minimum fill of Section 7.1.1 should be considered 
a “defective”. 

 

7.1.3 Lot Acceptance 

A lot will be considered as meeting the requirements of Section 7.1 when the number of “defectives” 
as defined in Section 7.1.2 does not exceed the acceptance number (c) of the appropriate sampling plan with 
an AQL of 6.5. 

 

7.1.4 Minimum Net Drained Weight 

 
The drained weight of the product should be not less than the following percentages, calculated on the basis 
of the weight of distilled water at 20oC which the sealed container will hold when completely filled7. 

 

VI. Table 5 

 

 
 

 

6 For products that are rendered commercially sterile in accordance with the Code of Hygienic Practice for Low- 
Acid and Acidified Low-Acid Canned Foods (CAC/RCP 23-1979), microbiological criteria are not recommended 
as they do not offer benefit in providing the consumer with a food that is safe and suitable for consumption. 

7 For non-metallic rigid containers such as glass jars, the basis for the determination should be calculated on the 
weight of distilled water at 20°C which the sealed container will hold when completely filled less 20 ml. 

8 For sizes below 110 units/kg the minimum drained weight does not apply. 

Styles Minimum drained weight 

Whole olives8 50%

Stoned (pitted) and stuffed olives 40%
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7.1.4.1 Classification of Defectives The tolerance concerning the net drained weight mentioned on the 
container shall not exceed the following percentage scale, providing the sample’s mean net drained weight is 
equal to, or in excess of, said declared weight: 

 

VII. Table 6 

 

(a) Containers with drained weight less than 200 g 5% 

(b) Containers with drained weight between 200 and 500 g 4% 

(c) Containers with drained weight between 500 and 1,500 g 3% 

(d) Containers with drained weight in excess of 1,500 g 2% 

Any container that fails to meet these tolerances shall be considered a “defective” for the purposes of 
this section. 

 

7.1.4.2 Lot Acceptance 

The requirements for minimum drained weight should be deemed to be  complied  with  when  the 
average drained weight of all containers examined is not less than the minimum required, provided that the 
number of “defectives” as defined in Section 7.1.4 does not exceed the appropriate acceptance number (c) of 
the Sampling Plan with an AQL of 6.5. 

 

8. LABELLING 

 
8.1 LABELLING OF RETAIL CONTAINERS 

 
The products covered by the provisions of this Standard shall be labelled in accordance with the General 

Standard for the Labelling of Prepackaged Foods (CODEX STAN 1-1985). In addition, the following 
specific provisions apply: 

 

8.1.1 Name of the Product 

8.1.1.1 The name of the product shall be “olives” or “table olives”. 
 

8.1.1.2 The following shall be included as part of the name of the product or shall appear in close proximity 
thereto: 

 
8.1.1.2.1 The type of olive as described in Section 2.2.1. This may be replaced by the terms in use in the 
country of retail sale. This declaration shall not be compulsory on transparent packs. 

 
8.1.1.2.2 The trade preparation as described in Section 2.2.2. This may be replaced by the trade preparation 
in use in the country of retail sale. 

 
8.1.1.2.3 The style as described in Section 2.4. This declaration may be limited to the declarations in use in 
the country of retail sale; it may be omitted on glass jars and plastic sachets. In the case of stuffed olives the 
style of stuffing shall be specified: 

 
- “olives stuffed with …” (single or combination of single ingredients); 

 
- “olives stuffed with … paste” (single or combination of ingredients). 

 
8.1.1.2.4 If the olives are presented in accordance with the provisions on other styles (Section 2.5), the label 
should contain in close proximity to the name of the product such additional words or phrases that will avoid 
misleading or confusing the consumer. 
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8.1.1.2.5 The size of “whole”, “stoned (pitted)”, “stuffed” and “halved” olives. The size may be declared 
according to existing practice in the country of retail sale; this declaration shall not be compulsory on 
transparent packs. 

 
8.1.1.2.6 The trade category (Optional). 

 
8.1.1.2.7 The name of the variety (Optional). 

 
8.2     LABELLING OF NON-RETAIL CONTAINERS 

 
Information for non-retail containers shall be given either on the container or in accompanying 

documents, except that the name of the product, lot identification, and the name and address of the 
manufacturer, packer, distributor or importer, as well as storage instructions, shall appear on the container. 
However, lot identification, and the name and address of the manufacturer, packer, distributor or importer 
may be replaced by an identification mark, provided that such a mark is clearly identifiable with the 
accompanying documents. 

 

9. METHODS OF ANALYSIS AND SAMPLING 

 

 

Provision Method Principle Type 

Drained weight 
AOAC 968.30

(Codex general method for
processed fruits and vegetables)

Sieving
Gravimetry 

I 

Fill of containers 

CAC/RM 46-1972
(for glass containers)

(Codex general method for 
processed fruit and vegetables)

and 
ISO 90.1:1999 

(for metal containers)
(Codex general method for 

processed fruit and vegetables)

Weighing I 

NMKL 179:2005
(Codex general method for

processed fruits and vegetables)
II 

pH of brine 
AOAC 981.12

(Codex general method for
processed fruits and vegetables)

Potentiometry III 

ISO 1842:1991
(Codex general method for

processed fruits and vegetables)
IV 

AOAC 971.27
(Codex general method)

II 

Salt in brine 
ISO 3634:1979

“chloride expressed as
sodium chloride” 

(Codex general method for
processed fruits and vegetables)

Potentiometry 

III 
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VIII. DETERMINATION OF WATER CAPACITY OF CONTAINERS (CAC/RM 46-1972) 

 

1 SCOPE 
 

This method applies to glass containers. 
 

2 DEFINITION 

 
The water capacity of a container is the volume of distilled water at 20°C which the sealed container 

will hold when completely filled. 
 

3 PROCEDURE 

 
3.1 Select a container which is undamaged in all respects. 

 
3.2 Wash, dry and weigh the empty container. 

 
3.3 Fill the container with distilled water at 20°C to the level of the top thereof, and weigh the container 
thus filled. 

 

4 CALCULATION AND EXPRESSION OF RESULTS 

 
Subtract the weight found in 3.2 from the weight found in 3.3. The difference shall be considered to be 

the weight of water required to fill the container. Results are expressed as ml of water. 

Provision Method Principle Type 

Lead 
AOAC 972.25

(Codex general method)

AAS
(Flame

absorption)
III 

Tin 
AOAC 980.19

(Codex general method)
AAS II 
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SAMPLING PLAN 1 
(INSPECTION LEVEL I, AQL = 6.5) 

 

NET WEIGHT IS EQUAL TO OR LESS THAN 1 KG (2.2 LB) 

Lot Size (N) Sample Size (n) Acceptance Number (c) 

4,800 or less 6 1 

4,801 - 24,000 13 2 

24,001 - 48,000 21 3 

48,001 - 84,000 29 4 

84,001 - 144,000 38 5 

144,001 - 240,000 48 6 

more than 240,000 60 7 

NET WEIGHT IS GREATER THAN 1 KG (2.2 LB) BUT NOT MORE THAN 4.5 KG (10 LB) 

Lot Size (N) Sample Size (n) Acceptance Number (c) 

2,400 or less 6 1 

2,401 - 15,000 13 2 

15,001 - 24,000 21 3 

24,001 - 42,000 29 4 

42,001 - 72,000 38 5 

72,001 - 120,000 48 6 

more than 120,000 60 7 

NET WEIGHT GREATER THAN 4.5 KG (10 LB) 

Lot Size (N) Sample Size (n) Acceptance Number (c) 

600 or less 6 1 

601 - 2,000 13 2 

2,001 - 7,200 21 3 

7,201 - 15,000 29 4 

15,001 - 24,000 38 5 

24,001 - 42,000 48 6 

more than 42,000 60 7 

 
 
 
 
 

SAMPLING PLANS

The appropriate inspection level is selected as follows:

Inspection level I   - 

Inspection level II - 

Normal Sampling

Disputes,   (Codex   referee   purposes   sample   size),
enforcement or need for better lot estimate 
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SAMPLING PLAN 2 
(INSPECTION LEVEL II, AQL = 6.5) 

 

NET WEIGHT IS EQUAL TO OR LESS THAN 1 KG (2.2 LB) 

Lot Size (N) Sample Size (n) Acceptance Number (c) 

4,800 or less 13 2 

4,801 - 24,000 21 3 

24,001 - 48,000 29 4 

48,001 - 84,000 38 5 

84,001 - 144,000 48 6 

144,001 - 240,000 60 7 

more than 240,000 72 8 

NET WEIGHT IS GREATER THAN 1 KG (2.2 LB) BUT NOT MORE THAN 4.5 KG (10 LB) 

Lot Size (N) Sample Size (n) Acceptance Number (c) 

2,400 or less 13 2 

2,401 - 15,000 21 3 

15,001 - 24,000 29 4 

24,001 - 42,000 38 5 

42,001 - 72,000 48 6 

72,001 - 120,000 60 7 

more than 120,000 72 8 

NET WEIGHT GREATER THAN 4.5 KG (10 LB) 

Lot Size (N) Sample Size (n) Acceptance Number (c) 

600 or less 13 2 

601 - 2,000 21 3 

2,001 - 7,200 29 4 

7,201 - 15,000 38 5 

15,001 - 24,000 48 6 

24,001 - 42,000 60 7 

more than 42,000 72 8 
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This is the second issue, as amended, of the United States standards for Grades of Green 

Olives published in the FEDERAL REGISTER of August 9, 1967 (32 FR 11467) to become 

effective September 8, 1967. This issue supersedes the second issue, which has been 

in effect since January 3, 1967. 

 
Voluntary U.S. grade standards are issued under the authority of the Agricultural 

Marketing Act of 1946, which provides for the development of official U.S. grades to 

designate different levels of quality. These grade standards are available for use by 

producers, suppliers, buyers, and consumers. As in the case of other standards for grades 

of processed fruits and vegetables, these standards are designed to facilitate orderly 

marketing by providing a convenient basis for buying and selling, for establishing quality 

control programs, and for determining loan values. 

 
The standards also serve as a basis for the inspection and grading of commodities by the 

Federal inspection service, the only activity authorized to approve the designation of U.S. 

grades as referenced in the standards, as provided under the Agricultural Marketing Act 

of 1946. This service, available as on-line (in-plant) or lot inspection and grading of all 

processed fruit and vegetable products, is offered to interested parties, upon application, 

on a fee-for-service basis. The verification of some specific recommendations, 

requirements, or tolerances contained in the standards can be accomplished only by the 

use of on-line inspection procedures. In all instances, a grade can be assigned based on 

final product factors or characteristics. 

 
In addition to the U.S. grade standards, grading manuals or instructions for inspection of 

several processed fruits and vegetables are available upon request for a nominal 

fee. These manuals or instructions contain detailed interpretations of the grade standards 

and provide step-by-step procedures for grading the product. 

 
Grade standards are issues by the Department after careful consideration of all data and 

views submitted, and the Department welcomes suggestions which might aid in improving 

the standards in future revisions. Comments may be submitted to, and copies of standards 

and grading manuals obtained from: 

 
Chief, Processed Products Branch 

Fruit and Vegetable Division, AMS 

U.S. Department of Agriculture 

P.O. Box 96456, Rm. 0709, So. Bldg. 

Washington, D.C.  20090-6456 
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UNITED STATES STANDARDS FOR GRADES OF 

GREEN OLIVES 

EFFECTIVE SEPTEMBER 8, 1967 

Section Page No. 

§52.5441 Product description. ................................................................................. 2 

§52.5442 Types of green olives pack. ...................................................................... 2 

§52.5443 Styles of green olives. .............................................................................. 2 

§52.5444 Grades of green olives. ............................................................................ 3 

§52.5445 Sizes of whole style green olives. ............................................................. 4 

§52.5446 Size of pitted and stuffed styles of green olives. ....................................... 6 

§52.5447 Recommended minimum drained weights. ................................................. 6 

§52.5448 Compliance with recommended minimum drained weights. ....................... 8 

§52.5449 Ascertaining the grade of a sample unit. .................................................... 8 

§52.5450 Ascertaining the rating for the factors which are scored. ........................... 8 

§52.5451 Color. ....................................................................................................... 8 

§52.5452 Uniformity of size. .................................................................................... 10 

§52.5453 Absence of defects. ................................................................................. 11 

§52.5454 Character. ................................................................................................ 17 

§52.5455 Definition of terms. ................................................................................... 17 

§52.5456 Methods of analysis. ................................................................................ 18 

§52.5457 Ascertaining the grade of a lot. ............................................................... 18 

§52.5458 Score sheet for green olives. .................................................................. 19 
 
 

Authority: Agricultural Marketing Act of 1946, Secs. 203, 205, 60 Stat. 1087, as 
amended, 1090, as amended (7 U.S.C. 1622, 1624). 

 
 

 
Note: Compliance with the provisions of these standards shall not excuse failure to 

comply with the provisions of the Federal Food, Drug, and Cosmetic Act, or with 
applicable State laws and regulations. 
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§52.5441      Product description. 

 
Green olives are completely fermented and cured fruit of the olive tree (Olea europaea) 

which have been prepared from a firm fruit of suitable maturity and variety that have been 

properly treated to partially remove the characteristic bitterness. The cured olives and the 

brine packing media have a pH or not more than 4.00 and a sodium chloride content of not 

less than 6.00 percent. Not more than a trace of r e d u c i n g  s u g a r s  m a y  b e  

present. Suitable garnishes, spices, seasoning ingredients, or any other ingredient(s) 

permitted under the Federal Food, Drug, and Cosmetic Act may be added. 

 
§52.5442      Types of green olives pack. 

 
(a) Thrown pack means green olives packaged without regard to placement or 

arrangement within the package. 

 
(b) Placed (or stick) pack means green olives packaged in such a manner as 

to indicate that the individual olives have been carefully positioned in a 

definite pattern. 

 
§52.5443      Styles of green olives. 

 
(a) Whole or plain green olives are those which have not been pitted. 

 
(b) Pitted green olives are these from which the pits have been removed. 

 
(c) Stuffed green olives are pitted green olives that have 

 
(1) pimento; 

 
(2) onion; 

 
(3) almond; 

 
(4) celery; or 

 
(5) any other suitable ingredient stuffed into the pit cavity. 

 
(d) Halved green olives are pitted green olives that have been cut lengthwise 

into two approximately equal parts. 

 
(e) Sliced green olives are pitted green olives cut into parallel slices of fairly 

uniform thickness. 
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(f) Chopped or Minced (or Relish-type) green olives are small random-sized 

cut pieces or cut bits prepared from pitted green olives. 

 
(g) Broken pitted or Salad pack green olives are pitted olives--broken or 

stuffed--that have not been cut or sliced. 

 
§52.5444 Grades of green olives. 

 
(a) U.S. Grade A (or U.S. Fancy) is the quality of whole, pitted, stuffed, halved, 

and sliced green olives that: 

 
(1) Have similar varietal characteristics; 

 
(2) have normal flavor and odor; 

 
(3) have good color; 

 
(4) are practically uniform in size in whole, pitted, and stuffed styles of 

single sizes; 

 
(5) are practically free of defects; 

 
(6) have good character; and 

 
(7) score not less than 90 points when scored in accordance with the 

scoring system outlined in this subpart. 

 
(b) U.S. Grade B (or U.S. Choice) is the quality of whole, pitted, stuffed, halved, 

sliced, and chopped or minced styles of green olives that: 

 
(1) Have similar varietal characteristics; 

 
(2) have normal flavor and odor; 

 
(3) have reasonably good color; 

 
(4) are reasonably uniform in size in whole, pitted, and stuffed styles of 

single sizes; 

 
(5) are reasonably free of defects; 

 
(6) have reasonably good character; and 

Annex III - 5



4 

(7) score not less than 80 points when scored in accordance with the 

scoring system outlined in this subpart. 

 
(c) U.S. Grade C (or U.S. Standard) is the quality of whole, pitted stuffed, 

halved, sliced, chopped, or minced, and broken pitted styles of green olives 
that: 

(1) Have similar varietal characteristics; 
 

(2) have normal flavor and odor; 

 
(3) have fairly good color; 

 
(4) are fairly uniform in size in whole, pitted, and stuffed styles of single 

sizes; 

 
(5) are fairly free of defects; 

 
(6) have fairly good character; and 

 
(7) score not less than 70 points when scored in accordance with the 

scoring system outlined in the subpart. 

 
(d) Substandard is the quality of any style of green olives that fails to meet the 

applicable requirements of U.S. Grade C. 

 
§52.5445 Sizes of whole style green olives. 

 
(a) General. 

 
(1) The count for green olives is calculated on the basis of the drained 

weight of the olives from all sample units comprising the sample. 

 
(2) The counts per pound in Table I are expressed as a range in count 

from the minimum to maximum number for a stated size. Where a 

single approximate count per pound is stated, it is an additional 

expression representing the approximate midpoint within the count 

range. 

 
(3) The approximate counts per kilo in Table I are alternative or 

supplemental expressions to "counts per pound" but are not exact 

equivalents. Where two or more count ranges are stated for an 

illustrated size, any of such count ranges may be used to describe the 

size illustrated. 
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(b) Determining compliance-- 

 
(1) Single size. Green olives shall be considered of a single size 

designation if the olives: 

 
(i) Are at least fairly uniform in size as defined in §52.5452 (d); 

and 

 
(ii) Are with in the count range for such size. 

 
(iii) Are within the count range for such size. 

 
(2) Mixed sizes.  Green olives shall be considered Mixed sizes when 

the olives are not classifiable as a single size. 

 
§52.5446      Size of pitted and stuffed styles of green olives. 

 
The size designation for pitted and stuffed styles of green olives shall be that of the single 

size or a blend of sizes which conforms most closely to the size or sizes illustrated in Table 

I. 

 
§52.5447      Recommended minimum drained weights. 

 
(a) General. The minimum drained weight recommendations for the various 

styles in Table II and Table III are not incorporated in the grade of the 

finished product since drained weight, as such, is not a factor of quality for 

the purposes of these grades. 

 
(b) Method for determining drained weight. The drained weight of green 

olives is determined by emptying the container contents upon a U.S. 

Standard No. 8 sieve, of proper diameter, containing 8 meshes to the inch 

(0.0937-inch, +3 percent, square openings) so as to distribute the product 

evenly, inclining the sieve slightly to facilitate drainage, and allowing to drain 

for 2 weight of the dry sieve. A sieve 8 inches in diameter is used for the 

equivalent of 1 quart size containers and smaller, and a sieve 12 inches in 

diameter for larger containers. 
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Table II - Recommended Minimum Drained Weights for Green Olives (Whole, 

Pitted, and Stuffed Styles 

 

Container 

sizes1
 

1/2 pint 1 pint 1 quart 1 gallon

Whole Pitted and 

stuffed 

Whole Pitted and 

Stuffed 

Whole Pitted and 

stuffed 

Whole 

Size 

designations 

Ounces Ounces Ounces Ounces Ounces Ounces Ounces 

Subpetite; 

Petite 

 

5-1/2 

 

4 

 

11 

 

9 

 

22 

 

18 

 

88 

Small; 

Select; 

Standard(s) 

 
 

5 

 
 

3-3/4 

 
 

10 

 
 

8 

 
 

21 

 
 

17 

 
 

88 

Medium 5 3-3/4 10 8 21 17 88 

Large 5 4 10 8-1/2 21 18 88 

Extra Large 5 4 10 8-1/2 21 18 88 

Mammoth 4-3/4 4 10 8-1/2 21 18 88 

Giant 4-1/2 3-3/4 9-1/2 8 20-1/2 17 86 

Jumbo 4-1/2 3-3/4 9-1/2 8 20-1/2 17 86 

Colossal 4-1/2 3-3/4 9-1/2 8 20-1/2 17 86 

Super 

Colossal 

 

4-1/2 

 

3-1/2 

 

9 

 

7-12 

 

19 

 

16-1/2 

 

86 

Mixed sizes 5 4 10 8-1/2 21 18 88 

 

 

Table III - Recommended Minimum Drained Weights for Green Olives (Halved, 

Chopped, or Minced, Sliced, and Broken Pitted Styles) 

 

Container sizes1
 4.4 ounces 1 pint 1 quart 1 gallon

Styles Ounces Ounces Ounces Ounces 

Halved 2-1/4 7-1/2 15 72 

Chopped or minced 4-1/2 15-1/2 31 122 

Sliced 2-1/4 7-1/2 15 72 

Broken pitted . . . . . . . . . . . .  7-1/2 15 72 

 

1  
Recommended minimum drained weights for other container sizes are proportionate to the 1 quart 

recommendations for the applicable style. 
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§52.5448      Compliance with recommended minimum drained weights. 

 
Compliance with the recommended minimum drained weights for green olives is 

determined by averaging the drained weights from all the containers which are 

representative of a specific lot and such lot is considered as meeting the recommendations 

if the following criteria are met: 

 
(a) The average of the drained weights from all of the containers meets the 

recommended minimum drained weight; and 

 
(b) The drained weights from the containers which do not meet the minimum 

recommended drained weight are within the range of variability for good 

commercial practice. 

 
§52.5449      Ascertaining the grade of a sample unit. 

 
(a) General. In addition to considering other requirements outlined in the 

standards the following quality factors are evaluated. 

 
(1) Factor not rated by score points. 

 
(i) Flavor and odor. 

 
(2) Factors rated by score points. The relative importance of each factor 

which is scored is expressed numerically on the scale of 100. The 

maximum number of points that may be given each factor are: 

 

Factors: Points 

Color . . . . . . . . . . . . . . . . . . . . . . . . . 20 

Uniformity of size  . . . . . . . . . . . . . . . 20 

Absence of defects . . . . . . . . . . . . . . 30 

Character  . . . . . . . . . . . . . . . . . . . . . 30 

Total Score  . . . . . . . . . . . . . .  100 

§52.5450      Ascertaining the rating for the factors which are scored. 

The essential variations within each factor which is scored are so described that the value 

may be ascertained for each factor and expressed numerically. The numerical range 

within each factor which is scored is inclusive (for example, 18 to 20 points means 18, 19, 

or 20 points). 
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§52.5451 Color. 

 
(a) General. The evaluation of color shall be determined immediately after the 

container has been opened and, as applicable for the style, is based upon 

the exterior color, the interior fresh color, and general appearance. The 

exterior color of halved style is determined on the uncut surfaces. 

 
(b) "A" classification. Green olives that have good color may be given a score 

of 18 to 20 points. Good flavor has the following meaning for the applicable 

styles: 

 
(1) Whole; pitted; stuffed; halved. The olives have a practically 

uniform bright yellow-green to green exterior color that is 

characteristic of the variety, a light colored flesh, and not more than 

a percent, by count, or the olives or units thereof may vary from such 

color that is typical of the variety form which prepared: Provided, that 

in stuffed style or when garnish is added the stuffing or garnish shall 

have a good characteristic color typical of the product used. 

 
(2) Slice. The general color of the olives is normal and typical of these 

styles prepared from olives having at least reasonably good color and 

when garnish is added the garnish shall have a good characteristic 

color typical of the product used. 

 
(c) "B" classification. Green olives that have reasonably good color may be 

given a score of 16 or 17 points. Reasonably good color has the following 

meaning for the applicable styles: 

 
(1) Whole; pitted; stuffed; halved. The olives have a reasonably 

uniform yellow-green to green exterior color, a light colored flesh, and 

not more than 10 percent, by count, of the olives or units thereof may 

vary from such color that is typical of the variety from which prepared: 

Provided, that in stuffed style or when garnish is added the stuffing 

or garnish shall have a reasonably good characteristic color typical of 

the product used. 

 
(2) Sliced; chopped; or minced. The general color of the olives is 

normal and typical of the styles prepared from olives having at least 

fairly good color and when garnish is added the garnish shall have a 

reasonably good characteristic color typical of the product used. 
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(c) "C" classification. Green olives that have fairly good color may be given 

a score of 14 or 15 points. Green olives that fall into this classification shall 

not be graded above U.S. Grade C, regardless of the total score for the 

product (this is a limiting rule). Fairly good color has the following meaning 

for the applicable styles: 

 
(1) Whole; pitted; stuffed; halved. The olives have a fairly uniform 

yellow-green to green exterior color, may have a variable colored 

flesh, and not more than 20 percent, by count, of the olives or units 

thereof may vary from such color that is typical of the variety from 

which prepared: Provided, that in stuffed style or when garnish is 

added the stuffing or garnish shall have a fairly good characteristic 

color typical of the product used. 

 
(2) Sliced; chopped or minced. The general color of the olives is 

normal and varies more markedly than these styles prepared from 

olives with fairly good color. 

 
(3) Broken pitted. The general color of the olives, is normal and may be 

variable, but is typical of this style prepared from olives with fairly 

good color. 

 
(e) "SStd" classification. Green olives that are extremely dull grey-green, dark, 

oxidized, or have other abnormal color or than fail to meet the 

requirements of paragraph (d) of this section may be given a score of 0 to 13 

points and shall not be graded above Substandard, regardless of the total 

score for the product (this is a limiting rule). 

 
§52.5452 Uniformity of size. 

 
(a) General. 

 
(1) Uniformity of size refers to the variation in diameters of whole, pitted, 

and stuffed styles. Diameter means the shortest measurement at the 

greatest diameter thickness of the olive when measured at right 

angles to the pit or pit cavity. 

 
(2) The factor of uniformity of size is not applicable to mixed sizes or to 

halved, sliced, chopped, or minced, and broken pitted styles; and is 

not scored. For mixed sizes and these styles the sum of the scores 

for the other factors (color, defects, and character) is multiplied by 10 

and divided by 8, dropping any fractions, to determine the total score. 

Annex III - 12



11 

(b) "A" classification. Whole, pitted, and stuffed style green olives of a single 

size that are practically uniform in size may be given a score of 18 to 20 

points. Practically uniform in size means that of all the olives, the variation 

in diameters does not exceed 1/8 inch; and in 90 percent, by count, that are 

most uniform in diameter, the olive with the largest diameter does not exceed 

the olive with the smallest diameter by more than 1/16 inch. 

 
(c) "B" classification. Whole, pitted, and stuffed style green olives of a single- 

size that are reasonably uniform in size may be given score of 16 or 17 

points. Reasonably uniform in size means that of all the olives, the 

variation in diameters does not exceed 3/16 inch; and in 80 percent, by 

count, that are most uniform in diameter, the olive with the largest diameter 

does not exceed the olive with the smallest diameter by more than 1/16 

inch. Green olive of subpetite size (or olives of whole style that count 181 

to 220 per pound) shall not be graded above U.S. Grade B or U.S. Choice, 

regardless of the total score for the product. 

 
(d) "C" classification. Whole, pitted, and stuffed style green olives of a single 

size that are fairly uniform in size may be given a score of 14 or 15 

points. Green olives that fall into this classification shall not be graded 

above U.S. Grade C, regardless of the total score for the product (this is a 

limiting rule). Fairly uniform in the size means that of all the olives, in 60 

percent, by count, that are most uniform in diameter the olive with the largest 

diameter does not exceed the olive with the smallest diameter by more than 

1/16 inch. Olive of whole style that count 221 to 275 per pound shall not be 

graded above U.S. Grade C or U.S. Standard, regardless of the total score 

for the product. 

 
(c) "SStd" classification. Green olives of whole style that have an average count 

of more than 275 per pound or that otherwise fail to meet the 

requirements of paragraph (d) of this section may be given a score of 0 to 13 

points and shall not be graded above Substandard, regardless of the total 

score for the product (this is a limiting rule). 

 
§52.5453 Absence of defects. 

 
(a) General. Absence of defects refers to the degree of freedom from harmless 

extraneous material, pit material, stem and portions thereof, blemishes, 

wrinkles, mutilated olives, internal gas pockets, and from any other defects 

which affect the appearance or edibility of the product. 
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(b) Definitions of defects-- 

 
(1) Harmless extraneous material.  Harmless extraneous material 

means any vegetable substance that is harmless. 

 
(2) Pit material.  Pit material is classified as follows: 

 
(i) Pit means any whole pit in other that whole olives, whether 

loose or partially attached to the flesh. 

 
(ii) Piece of pit means any portion of pit regardless of size in 

pitted, stuffed, halved, sliced, or broken pitted styles. 

 
(iii) Fragments of pit means any portion of pit in chopped or 

minced style that weighs more than 5 milligrams. 

 
(3) Stem. A stem or any portion thereof that measures 3/32 inch or less 

from the shoulder of the olive is not considered a defect. Stems are 

classified as follows: 

 
(i) A minor stem is a stem or portion thereof that measures more 

than 3/32 inch, but not more than 5/32 inch, from the shoulder 

of the olive. 

 
(ii) A major stem is a stem or portion thereof that measures more 

than 5/32 inch from the shoulder of the olive. 

 
(4) Blemishes. Blemishes mean dark-colored surface marks which may 

or m a y  no t  pene t ra te  i n t o    the   flesh   or   internal 

discoloration.  Blemishes are classified as follows: 

 
(i) Insignificant blemishes are surface marks which do not 

penetrate perceptibly into the flesh and which individually or 

collectively do not more than slightly affect the appearance of 

the olive or unit. 

 
(ii) Minor blemishes are surface marks which do not penetrate 

perceptibly into the flesh and which individually or collectively 

materially affect the appearance of the olive or unit. 

 
(iii) Major blemishes include: 

 
(a) Surface marks or similar injury which may or may not 
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be associated with a soft texture below the skin and 

which individually or collectively seriously affect the 

appearance or edibility, or both of the olive or unit; 

 
(b) Surface marks or bruises or similar injury which 

penetrate perceptibly into the flesh and which 

individually or collectively seriously affect the 

appearance or edibility, or both, of the olive or unit; 

and 

 
(c) Internal discolorations of any type, or intensity, 

involving any portion of the flesh. 

 
(5) Wrinkles. Classification of wrinkles shall be determined while olives 

are moist and any increase in wrinkling due to dehydration after 

removing from the container shall not be considered. Wrinkles are 

classified as follows: 

 
(i) Insignificant wrinkles are those which are hairline in 

appearance and approximate less than 1/64 inch in width 

and, regardless of area covered, are not considered as 

defects. 

 
(ii) Minor wrinkles are those which approximate 1/64 inch but 

not more than 1/32 inch in width and cover not more than 

approximately one-sixth of the area of the olive. 

 
(iii) Major wrinkles are: 

 
(a) Minor wrinkles which cover more than one-sixth of the 

area on the olive; or 

 
(b) are wrinkles which are more than 1/32 inch in width 

and cover more than approximately one-sixth of the 

area of the olive. 

 
(6) Mutilated. A mutilated olive in whole, pitted, or stuffed styles means 

an olive that is so pitter-torn or damaged by other means that the 

entire pit cavity is exposed or the appearance of the olive is seriously 

affected to the same degree. 

 
(7) Internal gas pockets. Internal gas pockets that exceed 1/8 inch in 

length. 
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(a) "A" classification. Green olives of whole, pitted, stuffed, halved, and sliced 

styles that are practically free of defects may be given a score of 27 to 30 

points. Practically free of defects means that the green olives are 

practically free of any defects not specifically mentioned and that these 

defects may no more than slightly affect the appearance or edibility of the 

olives; that the packing media of stuffed olives is practically free of detached 

pieces of stuffing; that the overall appearance of the product is not materially 

affected by olives or units with insignificant blemishes; and in addition, that 

the specifically mentioned defects do not exceed the allowances for U.S. 

Grade A set forth in Tables IV or V, as applicable. 

 
(b) "B" classification. Green olives of whole, pitted, stuffed, halved, sliced, 

and chopped or minced styles that are reasonably free of defects may be 

given a score of 24 to 26 points. Green olives that fall into this classification 

shall not be graded above U.S. Grade B, regardless of the total score of the 

product (this is a limiting rule). Reasonably free of defects means that the 

green olives are reasonably free of any defects not specifically mentioned 

and that these defects may more than slightly, but not materially, affect the 

appearance or edibility of the olives; that the packing media of stuffed olive 

is reasonably free of detached pieces of stuffing; that the overall appearance 

of the product may be materially affected by olives or units with insignificant 

blemishes; and, in addition, that the specifically mentioned defects do not 

exceed the allowances for U.S. Grade B set forth in Tables IV or V, as 

applicable. 

 
(c) "C" classification. Green olives of whole, pitted, stuffed, halved, sliced, 

chopped or minced, and broken pitted styles that are fairly free of defects 

may be given a score of 21 to 23 points. Green olives that fall into this 

classification shall not be graded above U.S. Grade C, regardless of the total 

score for the product (this is a limiting rule). Fairly free of defects means 

that the olives are fairly free of any defects not defects may materially, but 

not seriously, affect the appearance and edibility of the olives; that the 

packing media of stuffed olives is fairly free of detached pieces of stuffing; 

that the overall appearance of the product may be seriously affected by 

olives or units with insignificant blemishes; and, in addition, that the 

specifically mentioned defects do not exceed the allowances for U.S. Grade 

C set forth in Tables IV or V, as applicable. 

 
(d) "SStd" classification. Green olives that fail to meet the requirements of 

paragraph (e) of this section may be given a score of 0 to 20 points and shall 

not be graded above Substandard, regardless of the total score for the 

product (this is a limiting rule). 
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Table IV - Defect Allowances Green Olives for Whole-Pitted-Stuffed-Halved Styles 

 

Defects U.S. Grade A or U.S. Fancy U.S. Grade B or U.S. Choice U.S. Grade C or U.S. Standard

Maximum (on an average) per 100 whole, pitted, or stuffed olives or per 200 halved olives 

Harmless extraneous material . .  1 piece . . . . . . . . . . . . . . . . . . . . . . .  2 pieces . . . . . . . . . . . . . . . . . . . . .  3 pieces. 

Pit material (pitted, stuffed, and 

halved styles). . . . . . . . . . . . . . . .  

1 pit or piece of pit 2 pits or pieces of pits 3 pits or pieces of pits. 

Stems: minor and major. Total of 6 but not more than 3 major 

stems. 

Total of 10 but not more than 5 

major stems. 

Total of 20 but not more than 10 

major stems. 

Darkened or blemished stuffing 

material (stuffed style) 

5 olives 7 olives 10 olives 

 
Total and limiting (maximum) percentages by count of olives with defects stated 

Total Provided these limits 

are not exceeded 

Total Provided these limits 

are not exceeded 

Total Provided these limits 

are not exceeded 

Blemished: minor and major. 

Wrinkles: minor and major. 

10 percent 

by count 

5 percent major 

blemished or major 

wrinkles (combined). 

15 percent 

by count 

10 percent major 

blemishes or major 

wrinkles (combined). 

25 

percent 

by count. 

15 percent major 

blemishes or major 

wrinkles (combined). 

Olives with internal gas 

pockets/mutilated  olives. 

3 percent with 

internal gas pockets 

and/or mutilated 

10 percent with 

internal gas pockets 

5 percent, mutilated 

15 percent with 

internal gas pockets, 

8 percent mutilated 

1
5
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Table V - Defect Allowances- Green Olives for Sliced - Chopped - Broken Pitted Styles 

 

Defects Broken pitted style Sliced Style Sliced; chopped styles Sliced; chopped styles

U.S. Grade C or 

U.S. Standard 

U.S. Grade A or 

U.S. Fancy 

U.S. Grade B or 

U.S. Choice 

U.S. Grade C or 

U.S. Standard 

 
Maximum (per pound 

of drained olives - 

average) 

     

Harmless extraneous 

material . . . . . . . . . . .  

 

2 pieces 

These or any other 

defects (including 

pieces of pits and 

fragments) do not 

more than slightly 

affect the appearance 

or edibility of the 

product. 

These or any other 

defects (including 

pieces of pits and 

fragments) do not 

materially affect the 

appearance or edibility 

of the product. 

These or any other 

defects (including 

pieces of pits and 

fragments) do not 

seriously affect the 

appearance or edibility 

of the product. 

Pit material  . . . . . . . .  2 pits or pieces of pit. 

Stems: Minor and 

Major.  . . . . . . . . . . . .  

 

4 stems. 

Olives that are 

blemished by minor 

and/or major 

blemishes. 

Maximum (by weight of 

drained olives) 15 

percent. 

1
6
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§52.5454 Character. 

 
(a) General. Character refers to the firmness, crispness, and texture 

characteristic for the variety and the condition of the epidermal tissue. 

 
(b) Definition of term. 

 
(1) Slip skin refers to epidermal tissue that has become loosened and/or 

detached from the underlying flesh of the olive. 

 
(c) "A" classification. Green olives of whole, pitted, stuffed, halved, and sliced 

styles that have good character may be given a score of 27 to 30 points. 

Good character means that the olives have a uniform tender texture that is 

characteristic of the variety and that is firm, crisp, and fleshy; and that the 

olives are practically free of slip skins. 

 
(d) "B" classification. Green olives of whole, pitted, stuffed, halved, sliced and 

chopped or minced styles that have reasonably good character may be given 

a score of 24 to 26 points. Green olives that score into this classification 

shall not be graded above U.S. Grade B regardless of the total score (this 

is a limiting rule). Reasonably good character means that the olives have 

a reasonably uniform tender texture that is characteristic of the variety; that 

there may be a moderate variation in the firmness, crispness, and fleshiness; 

and that the olives are reasonably free of slip skins. 

 
(e) "C" classification. Green olives of whole, pitted, stuffed, halved, sliced, 

chopped or minced, and broken pitted styles that have fairly good character 

may be given a score of 21 to 23 points. Green olives that score into this 

classification shall not be graded above U.S. Grade C, regardless of the total 

score for the product (this is a limiting rule). Fairly good character means 

that the olives have a fairly good texture that is typical of the variety; that 

they may vary from fairly firm and crisp to fairly hard and tough; and that the 

olives are fairly free of slip skins. 

 
(f) "SStd" classification. Green olives that fail to meet the requirements of 

paragraph (e) of this section may be given a score of 0 to 20 points and shall 

not be graded above Substandard, regardless of the total score for the 

product (this is a limiting rule). 

 
§52.5455 Definition of terms. 

 
(a) Completely fermented olives means that the olives and brine contain not 

more than a trace of reducing sugars. 
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(b) Normal flavor and odor means that the green olives are free of any 

objectionable flavors or odors including, but not limited to Zapatera and/or 

butyric acid flavor or odors. 

 
(c) Garnishes means diced, cut, or chopped pimento or sweet pepper; sliced, 

cut, chopped, or whole onions; sliced, cut, or chopped ripe olives; or other 

similar ingredients. 

 
§52.5456      Methods of analysis. 

 
The reducing sugars and salt in green olives are determined in accordance with the latest 

official method outlined in Official Methods of Analysis of the Association of Official 

Analytical Chemists or any other method that gives equivalent results. 

 
§52.5457      Ascertaining the grade of a lot. 

 
The grade of a lot of green olives covered by these standards is determined by the 

procedures set forth in the Regulations Governing Inspection and Certification of 

Processed Products Thereof, and Certain Other Processed Food Products (§52.1 

through §52.87). 
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§52.5458 Score sheet for green olives. 

 

Number, size and kind of container . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Label (including size declaration) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Container marks or identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Net weight (ounces)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Vacuum (inches) if any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Drained weight (ounces) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Type of pack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Style  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Average count per pound (whole style) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

pH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Percent NaCl (sodium chloride) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Factors Score Points 

 
Color . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
20 

"A"
 

18-20 
"B"   16-17 

    "C"   14-15 _1/
    "D"   0-13 _1/

   
"A"

 
18-20 

Uniformity of size  . . . . . . . . . . . . . . . . . 20 "B"   16-17 _2/
    "C"   14-15 _1/ & 3_/
    "D"   0-13 _4/

   
"A"

 
27-30 

Absence of defects . . . . . . . . . . . . . . . . 30 "B"   24-26 _1/
    "C"   21-23 _1/
    "D"   0-20 _1/

   
"A"

 
27-30 

Character  . . . . . . . . . . . . . . . . . . . . . . .  30 "B"   24-26 _1/
    "C"   21-23 _1/
    "D"   0-20 _1/

Total Score . . . . . . . . . . . . . . . . . . 100

Normal Flavor and odor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Grade  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

1/ Indicates limiting rule. 

_2/ Limiting rule for Subpetite size. 

_3/ Limiting rule for sizes counting 221 to 275 per pound. 
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_4/ Limiting rule for sizes counting more than 275 per pound. 
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The U.S. Standards for Grades of green Olives (which is the second issue) contained in 

this subpart, shall become effective 60 days after the date of publication hereof the 

FEDERAL REGISTER and will thereupon supersede the U.S. Standards for Grades of 

Green Olives which have been in effect since June 2, 1946 

 
Dated: October 28, 1966. 

 
 
 

 
G.R. Granger 

Deputy Administrator 

Marketing Services 

 
 

 
Published in the Federal Register of November 4, 1966 931 F.R. 14249) 

Correction published in the Federal Register November 30, 1966 (31 Ff.R. 15019 

Amendment published in the Federal Register August 9, 1967 (32 F.R. 11467) 
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This is the third issue, as amended, of the United States Standards for Grades of Canned 

Ripe Olives. This issue contains all of the requirements of the third issue, effective August 

4, 1981, and the amendments published in the FEDERAL REGISTER of September 13, 

1983 (48 FR 41011) to become effective September 13, 1983. 

 
Voluntary U.S. grade standards are issued under the authority of the Agricultural 

Marketing Act of 1946, which provides for the development of official U.S. grades to 

designate different levels of quality. These grade standards are available for use by 

producers, suppliers, buyers, and consumers. As in the case of other standards for grades 

of processed fruits and vegetables, these standards are designed to facilitate orderly 

marketing by providing a convenient basis for buying and selling, for establishing quality 

control programs, and for determining loan values. 

 
The standards also serve as a basis for the inspection and grading of commodities by the 

Federal inspection service, the only activity authorized to approve the designation of U.S. 

grades as referenced in the standards, as provided under the Agricultural Marketing Act 

of 1946. This service, available as on-line (in-plant) or lot inspection and grading of all 

processed fruit and vegetable products, is offered to interested parties, upon application, 

on a fee-for-service basis. The verification of some specific recommendations, 

requirements, or tolerances contained in the standards can be accomplished only by the 

use of on-line inspection procedures. In all instances, a grade can be assigned based on 

final product factors or characteristics. 

 
In addition to the U.S. grade standards, grading manuals or instructions for inspection of 

several processed fruits and vegetables are available upon request for a nominal 

fee. These manuals or instructions contain detailed interpretations of the grade standards 

and provide step-by-step procedures for grading the product. 

 
Grade standards are issued by the Department after careful consideration of all data and 

views submitted, and the Department welcomes suggestions which might aid in improving 

the standards in future revisions. Comments may be submitted to, and copies of standards 

and grading manuals obtained from: 

 
Chief, Processed Products Branch 

Fruit and Vegetable Division, AMS 

U.S. Department of Agriculture 

P.O. Box 96456, Rm. 0709, So. Bldg. 

Washington, D.C.  20090-6456 
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United States Standards for Grades of Ripe Olives 
 

 

 
 
 
 
 

Section   Page No.

§52.3751 Product description. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
 

§52.3752 Types of canned olives. ........................................................................... 2 

§52.3753 Styles of canned ripe olives. ..................................................................... 2 

§52.3754 Size designations for whole and pitted styles. .......................................... 3 

§52.3755 Minimum drained weights. ......................................................................... 5 

§52.3756 Grades of canned ripe olives. ................................................................... 8 

§52.3757 Standard sample unit size. ......................................................................... 8 

§52.3758 Determining the grade of a sample unit. .................................................... 9 

§52.3759 Determining the rating for the factors which are scored. .......................... 10 

§52.3760 Color. ..................................................................................................... 10 

§52.3761 Defects. .................................................................................................... 12 

§52.3762 Character. ................................................................................................ 16 

§52.3763 Determining the grade of a lot. ................................................................. 17 

§52.3764 Score sheet. ............................................................................................. 21 
 

 
Authority: Agricultural Marketing Act of 1946, Secs. 203, 205, 60 Stat. 1087, as 

amended, 1090, as amended (7 U.S.C. 1622, 1624). 

 
 

 
Note: Compliance with the provisions of these standards shall not excuse failure to 

comply with the provisions of the Federal Food, Drug, and Cosmetic Act, or with 

applicable State laws and regulations. 
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§52.3751      Product description. 

 
Canned ripe olives are prepared from properly matured olives which have first been 

properly treated to remove the characteristic bitterness; are packed in a solution of sodium 

chloride, with or without spices and are sufficiently processed by heat in hermetically-

sealed containers. Canned olives which are not oxidized in processing and which 

possess tan to light bronze color indicative of preparation from olives of advanced 

maturity and commonly referred to as tree-ripened or home-cured are not covered by the 

standards in this subpart. 

 
§52.3752      Types of canned olives. 

 
Canned ripe olives are processed as two distinct types. Unless specific type is stated in 

this subpart, canned ripe olives refers to olives of either ripe-type or green-ripe type. 

 
(a) Ripe type. Ripe type olives are those which have been treated and 

oxidized in processing to produce a typical dark brown to black color. 

 
(b) Green-ripe type. Green-ripe type olives are those which have not been 

oxidized in processing; which range in color from yellow-green, green-yellow 

or other greenish casts; and which may be mottled. 

 
§52.3753      Styles of canned ripe olives. 

 
(a) Whole.  Whole olives are those which have not been pitted. 

 
(b) Pitted.  Pitted olives are those from which pits have been removed. 

 
(c) Halved. Halved olives are pitted olives in which each olive is cut lengthwise 

into two approximately equal parts. 

 
(d) Segmented. Segmented olives are pitted olives in which each olive is cut 

lengthwise into three or more approximately equal parts. 

 
(e) Sliced. Sliced olives consist of parallel slices of fairly uniform thickness 

prepared from pitted olives. 

 
(f) Chopped. Chopped olives are random-size cut pieces or cut bits prepared 

from pitted olives. 

 
(g) Broken pitted. Broken pitted olives consist substantially of large pieces 

that may have been broken in pitting but have not been sliced or cut. 
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§52.3754 Size designations for whole and pitted styles. 

 
(a) General. 

 
(1) Average count for canned whole ripe olives is determined from all 

containers in the sample and is calculated on the basis of the drained 

weight of the olives. 

 
(2) Diameters of canned whole and pitted ripe olives are determined by 

measuring the smallest diameters at the largest circumferences at 

right angles to the longitudinal axis of the olives. The longitudinal 

axis is a line running from the stem to the apex of the olive. 

 
(b) Size determination. Size of canned whole or pitted olives shall conform to 

the applicable count per pound range indicated in Table I in the case of 

whole olives, or conform closely to the applicable illustration in Table I in the 

case of pitted olives. When the count per pound of whole olives falls 

between two count ranges, the size designation shall be the next smaller 

size. 
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TABLE I 

SIZE - CANNED WHOLE AND PITTED RIPE OLIVES 

 

DESIGNATION COUNT PER 

POUND 

ILLUSTRATION APPROXIMATE 

DIAMETER RANGE 

ILLUSTRATED

SMALL 128 - 140 
 

16 - 17 (mm) 

MEDIUM 106 - 121 
 

17 - 19 (mm) 

LARGE 91 - 105 
 

19 - 20 (mm) 

EXTRA LARGE 65 - 88 
 

20 - 22 (mm) 

JUMBO 51 - 60 
 

22 - 24 (mm) 

COLOSSAL 41 - 50 
 

24 - 26 (mm) 

SUPER COLOSSAL 40 OR LESS 
 

26 and over (mm) 
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§52.3755 Minimum drained weights. 

 
(a) General. 

 
(1) The minimum drained weights for the various applicable styles in 

Table II and III are not incorporated in the grade of the finished 

product since drained weight, as such, is not a factor of quality for the 

purposes of these grades. 

 
(2) The minimum drained weights are based on equalization of the 

product 30 days or more after the product has been canned. 

 
(b) Method for determining drained weight. The drained weight of canned 

ripe olives is determined by emptying the contents of the container upon a 

U.S. Standard No. 8 circular sieve of proper diameter containing eight 

meshes to the inch (2.3 mm (0.0937 inch), ±3 percent, square openings) so 

as to distribute the product evenly over the sieve. Without shifting the 

product, incline the sieve at an angle of 17 degrees to 20 degrees to 

facilitate drainage and allow to drain for two minutes. The weight of drained 

olives is the weight of the sieve and product less the weight of the dry 

sieve. A sieve 20 cm (8 inches) in diameter is used for containers with total 

contents of 1.5 kg (3.3 lbs) and less, and a sieve 30 cm (12 inches) in 

diameter is used for containers with total contents greater than 1.5 kg 

(3.3 lbs.). 

 
(c) Compliance with minimum drained weights. A lot of canned ripe olives 

is considered as meeting the minimum drained weights if the following 

criteria are met: 

 
(1) The average of the drained weights from all the sample units in the 

sample is equal to or greater than the acceptance value for drained 

weights for the size (designated as Xd in Tables II and III); 

(2) There shall be no unreasonable shortage in any individual container. 
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Table II - Acceptance Values for Drained Weights 

Whole 

 

 
211 X 304 300 X 407 603 X 700

 
 

Xd  

ounces 

 
 

Xd  

grams

 
 

Xd  

ounces

 
 

Xd  

grams

 
 

Xd  

ounces 

 
 

Xd  

grams

Small 4.5 127.5 7.75 219.7 66.0 1871.1 

Medium 4.5 127.5 7.75 219.7 66.0 1871.1 

Large 4.5 127.5 7.75 219.7 66.0 1871.1 

Extra Large 4.5 127.5 7.5 212.6 66.0 1871.1 

Jumbo 4.0 113.4 7.25 205.5 64.0 1814.4 

Colossal 4.0 113.4 7.25 205.5 64.0 1814.4 

Super Colossal 4.0 113.4 7.25 205.5 64.0 1814.4 

 

Table II - Acceptance Values for Drained Weights 

Pitted 

 

 
211 X 304 300 X 407 603 X 700

 
 

Xd  

ounces 

 
 

Xd  

grams

 
 

Xd  

ounces

 
 

Xd  

grams

 
 

Xd  

ounces 

 
 

Xd  

grams

Small 3.25 92.1 6.0 170.1 51.0 1445.8 

Medium 3.25 92.1 6.0 170.1 51.0 1445.8 

Large 3.5 99.2 6.0 170.1 51.0 1445.8 

Extra Large 3.5 99.2 6.0 170.1 51.0 1445.8 

Jumbo 3.25 92.1 5.75 163.0 49.0 1389.1 

Colossal 3.25 92.1 5.75 163.0 49.0 1389.1 

Super Colossal 3.25 92.1 5.75 163.0 49.0 1389.1 
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Table III - Acceptance Values for Drained Weights (Ounces) 

  Water 

Capacity 

Oz. Avdp. 

Halved, 

Segmented, Sliced 

Chopped 

Xd  LL Xd  LL 

200 X 214 . . . . . . . .  2.3 1.9 4.2 3.9 

211 X 200 4.9 2.3 1.9 4.2 3.9 

305 X 109 . . . . . . . .  3.0 2.6 5.5 5.2 

307 X 113 . . . . . . . .  3.0 2.6 5.5 5.2 

211 X 304 8.65 3.8 3.4 7.6 7.2 

No. 300 (300 X 407) 15.2 6.5 6.1 13.3 12.7 

No. 10 (603 X 700) 109.45 55.0 53.4 90.0 87.8 

No. 10 (brine pack) . . . . . . . .  . . . . . .  . . . . . .  64.0 62.4 

Broken Pitted 

No. 300 (300 X 470) 15.2 5.6 4.7  

No. 10 (603 X 700) 109.45 51.0 48.8 

 

Table III - Acceptance Values for Drained Weights (Grams) 

 

  Water 

Capacity 

Oz. Avdp. 

Halved, Segmented, 

Sliced

Chopped 

Xd  LL Xd  LL 

200 X 214 . . . . . . . .  65.2 53.9 119.1 110.6 

211 X 200 139.9 65.2 53.9 119.1 110.6 

305 X 109 . . . . . . . .  85.0 73.7 155.9 147.4 

307 X 113 . . . . . . . .  85.0 73.7 155.9 147.4 

211 X 304 245.2 107.7 96.4 215.4 204.1 

No. 300 (300 X 407) 430.9 184.2 172.9 377.0 360.0 

No. 10 (603 X 700) 3102.8 1559.2 1513.8 2551.4 2489.0 

No. 10 (brine pack) . . . . . . . .  . . . . . .  . . . . . . . . 1814.3 1769.0 

Broken Pitted 

No. 300 (300 X 407) 430.9 158.8 133.2  

No. 10 (603 X 700) 3102.8 1445.8 1383.4 
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§52.3756 Grades of canned ripe olives. 

 
(a) U.S. Grade A is the quality of canned ripe olives of whole, pitted, halved, 

segmented, sliced, and chopped styles that has a good flavor, that has a 

good color, that is practically free from defects, that has a good character; 

and that for those factors which are rated in accordance with the scoring 

system outlined in this subpart, the total score is not less than 90 points: 

Provided, that such canned ripe olives may have a reasonably good color 

if the total score is not less than 90 points; and further Provided, that in the 

styles of whole and pitted olives, the variation in diameters does not exceed 

4 mm, and of the 90 percent, by count, of the most uniform in size, the 

diameter of the largest does not exceed the diameter of the smallest by more 

than 3 mm. 

 
(b) U.S. Grade B is the quality of canned ripe olives of whole, pitted, halved, 

segmented, sliced, and chopped styles that has a good flavor, that has a 

reasonably good color, that is reasonably free from defects, that has a 

reasonably good character; and that for those factors which are rated in 

accordance with the scoring system outlined in this subpart, the total score 

is not less than 80 points: Provided, that for the styles of whole and pitted 

olives, the variation in diameters does not exceed 8 mm, and of the 80 

percent, by count, of the most uniform in size, the diameter of the largest 

does not exceed the diameter of the smallest by more than 4 mm. 

 
(c) U.S. Grade C is the quality of canned ripe olives of whole, pitted, halved, 

segmented, sliced, chopped, and broken pitted styles that has a reasonably 

good flavor, that has a fairly good color, that is fairly free from defects, that 

has a fairly good character; and that for those factors which are rated in 

accordance with the scoring system outlined in this subpart, the total score 

is not less than 70 points; and Provided, that for the styles of whole and 

pitted olives, of the 60 percent, by count, of the most uniform in size, the 

diameter of the largest does not exceed the diameter of the smallest by more 

than 4 mm. 

 
(d) Substandard is the quality of canned ripe olives of any style that fail to 

meet the applicable requirements for U.S. Grade C. 

 
§52.3757 Standard sample unit size. 

 
Compliance with requirements for the various quality factors except size designation is 

based on the following standard sample unit size for the applicable style: 

 
(a) Whole and pitted  - 50 olives. 

 
(b) Halved  - 100 units. 
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(c) All other styles  - 255 g (9 ounces). 

 
§52.3758 Determining the grade of a sample unit. 

 
(a) General. In addition to considering other requirements outlined in the 

standards the following quality factors are evaluated: 

 
(1) Factors not rated by score points. 

 
(i) Flavor. 

 
(ii) Uniformity of size (styles of whole and pitted only). 

 
(2) Factors rated by score points.  The relative importance of each 

factor which is scored is expressed numerically on the scale of 

100. The maximum number of points that may be given such factors 

are: 
 

  Factors: Points

Color . . . . . . . . . . . . . . . . . . . . . .  30

Absence of defects . . . . . . . . . . .  40

Character  . . . . . . . . . . . . . . . . . .    30

 
(b) 

Total Score  . . . . . . . . . . .  

Definition of flavor. 

100

 

(1) Good flavor. 

 
(i) Good flavor in ripe type means a distinctive flavor char- 

acteristic of ripe type olives (including that of properly spiced 

olives) which have been properly prepared and processed and 

which are free from objectionable flavors of any kind. 

 
(ii) Good flavor in green-ripe type means a distinctive mellow 

flavor characteristic of green-ripe type olives which have been 

properly prepared and processed and which are free from 

objectionable flavors of any kind. 

 
(2) Reasonably good flavor. Reasonably good flavor in either ripe 

type or green-ripe type (including that of properly spiced olives) 

means that the flavor may be slightly lacking in distinctly characteristic 

flavor for the respective type but the olives are free from objectionable 

flavors of any kind. 
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§52.3759      Determining the rating for the factors which are scored. 

 
The essential variations within each factor which is scored are so described that the value 

may be determined for each factor and expressed numerically. The numerical range within 

each factor which is scored is inclusive (for example, 27 to 30 points means 27, 28, 29, 

and 30 points.) 

 
§52.3760      Color. 

 
(a) General. The evaluation of color shall be determined within five minutes 

after the olives are removed from the container and is based upon the 

uniformity of the exterior color or general appearance as to color of the olives 

within the container. The evaluation of color in halved style is based on the 

uncut surfaces. 

 
(b) Color measurement of ripe type. The color of ripe type is determined by 

comparison with a spinning disc of variations in percentages of the following 

Munsell color discs: Red (5R 4/14), Yellow (2.5Y 8/12), and Black (N/1 

Glossy). 

 
(c) Composite color standards. Composite USDA Color Standards for 

Canned Ripe Olives are available and are comparable to the color produced 

by the spinning discs. 

 
(d) Color appearance of green-ripe type. Normal color for green-ripe olives 

is yellow-green, green-yellow, or other greenish casts, any of which may 

have a mottled appearance that is typical of green-ripe type olives. Off-color 

means dark brown, dark purple or black olives. 

 
(e) The USDA spinning color discs and the USDA composite color standards 

cited in paragraphs (b) and (c) of this section are available from the USDA 

licensed supplier: 

 
Munsell Color Company, Inc. 

2441 North Calvert Street 

Baltimore, Maryland 21218 

 
(f) "A" classification. Canned ripe olives that have a good color may be given 

a score of 27 to 30 points. Good color has the following meanings with 

respect to the applicable type and style. 

 
(1) Ripe type. 
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(i) Whole; pitted; halved. The olives or units have a practically 

uniform black or dark brown color. Not less than 90 percent, 

by count, of the olives or units have a color equal to or darker 

than the appropriate USDA Composite Color Standards or that 

produced by spinning the Munsell discs specified in paragraph 

(b) of this section in the following combination:  3½ percent 

Red, 3½ percent Yellow, and 93 percent Black. 

 
(ii) Segmented; sliced; chopped. The general color impression 

of the olives as a mass is normal and typical of these styles 

prepared from olives with good color. 

 
(2) Green-ripe type. The general color appearance of the olives shall 

be normal. Not less than 90 percent, by count, shall be practically 

uniform in such normal color for the type, and no off-color olives may 

be present. 

 
(g) "B" classification. If the canned ripe olives have a reasonably good color, 

a score of 24 to 26 points may be given. Reasonably good color has the 

following meanings with respect to the applicable type and style: 

 
(1) Ripe type. 

 
(i) Whole; pitted; halved. The olives or units have a reasonably 

uniform black, dark brown or reddish-brown color. Not less 

than 80 percent, by count, of the olives or units have a color 

equal to or darker than the appropriate USDA Composite Color 

Standard or that produced by spinning the Munsell color discs 

specified in paragraph (b) of this section in the following 

combination: 6 percent Red, 6 percent Yellow, and 88 percent 

Black. 

 
(ii) Segmented; sliced; chopped. The general color impression 

of the olives as a mass is normal and typical of these styles 

prepared from olives with reasonably good color. 

 
(2) Green-ripe type. The general color appearance of the olives shall 

be normal. Not less than 80 percent, by count, shall be reasonably 

uniform in such normal color for the type, and no off-color olives may 

be present. 

 
(h) "C" classification. If the ripe olives have a fairly good color, a score of 21 

to 23 points may be given. Canned ripe olives that fall into this classification 

shall not be graded above U.S. Grade C regardless of the total score for the 

product (this is a limiting rule). Fairly good color has the following meaning 

with respect to the applicable type and style: 
 

11 
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(1) Ripe type. 

 
(i) Whole; pitted; halved. The olives or units have a fairly 

uniform black, dark brown or reddish-brown color. Not less 

than 60 percent, by count, of the olives or units have a color 

equal to or darker than the appropriate USDA Composite Color 

Standard or that produced by spinning the Munsell color discs 

specified in paragraph (b) of this section in the following 

combination: 6 percent Red, 6 percent Yellow, and 88 percent 

Black. 

 
(ii) Segmented; sliced; chopped. The general color impression 

of the olives as a mass is normal and typical of these styles 

prepared from olives of fairly good color. 

 
(iii) Broken pitted. The general color impression of the olives as 

a mass is normal and may be variable, but is typical of this 

style prepared from olives of good, reasonably good, or fairly 

good color. 

 
(2) Green-ripe type. The general color impression of the olives shall be 

normal but may vary markedly for the type. Not more than 10 percent, 

by count, of off-color olives may be present. 

 
(i) "SStd" classification. Canned ripe olives that are abnormal in color for any 

reason or that fail to meet the requirements of paragraph (h) of this section 

may be given a score of 0 to 20 points and shall not be graded above 

Substandard, regardless of the total score for the product (this is a limiting 

rule). 

 
§52.3761 Defects. 

 
(a) General. The factor of absence of defects refers to the degree of freedom 

from harmless extraneous vegetable material, stems and portions thereof, 

blemishes, wrinkles, mutilated olives, and from any other defects which affect 

the appearance or edibility of the product. 

 
(b) Definition of defects. 

 
(1) Blemishes. Blemishes mean dark-colored surface marks in either 

ripe type or green-ripe olives which may or may not penetrate into the 

flesh. Olives or pieces of olives affected by blemishes are classified 

as follows: 
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(i) Minor blemishes mean surface discoloration on olives or 

pieces of olives which individually or collectively materially 

affect the appearance of the unit. 

 
(ii) Major blemishes mean surface discoloration or black flesh 

(oxidized) on olives or pieces of olives which may or may not 

be associated with a soft texture below the skin and which 

individually or collectively seriously affect the appearance or 

edibility of the unit. 

 
(iii) Severe blemishes mean dark brown, dark purple, or black 

surface areas on olives or pieces of olives of the green-ripe 

type; or any other blemishes, whether or not specifically 

defined, which severely affect the appearance or edibility of 

the unit. 

 
(2) Blowout refers to a soft pitted olive in which the pit has been pushed 

out instead of cut out leaving an irregular ring of flesh that materially 

affects its appearance. 

 
(3) Broken piece in halved, segmented, and sliced style olives means 

any piece of olive that appears to be less than three-fourths of a full 

unit. Also included are poorly cut units and end slices less than 

one-half the average size slice. 

 
(4) Cross pitted refers to olives pitted along an axis other than the 

stem-flower axis. A defect is a unit where the angle of these two axes 

exceeds 45 degrees. 

 
(5) Harmless extraneous vegetable material Harmless extraneous 

vegetable material (HEVM), harmless extraneous material (HEM), and 

extraneous vegetable material (EVM), are synonymous terms and 

mean any vegetable substance that is harmless. 

 
(6) Mechanically damaged means a unit in whole, pitted, and halved 

styles that is punctured, cut or damaged by means other than pitting 

so that its appearance is materially affected. 

 
(7) Misshapen refers to an olive that does not have a normal shape for 

a given variety. 

 
(8) Mutilated refers to an olive in whole or pitted styles that is so 

pitter-torn or damaged by other means that the entire pit cavity is 
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exposed or the appearance of the olive is seriously affected. 
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(9) Obvious split pit means a pit in an olive that can be determined 

visually as split. 

 
(10) Pitter damage means a loss of skin and flesh from a pitted olive 

caused by the pitter on the cut end exceeding the area of a circle 3 

mm in diameter but is not mutilated. 

 
(11) Plunger damage means a loss of skin and flesh from a pitted olive 

equal to or exceeding the area of a circle 5 mm in diameter. 

 
(12) Stem means a stem that measures 3 mm or more from the shoulder 

of the olive.  Stems are classified as follows: 

 
(i) Minor stem is a stem that measures more than 3 mm but not 

more than 4 mm from the shoulder of the olive. 

 
(ii) Major stem is a stem that measures more than 4 mm from the 

shoulder of the olive. 

 
(iii) Detached stem, when it measures 4 mm or more, is a defect 

which shall be scored as a minor stem for whole pitted, halved, 

and broken pitted style olives and a major stem for segmented, 

sliced, and chopped style olives. 

 
(13) Wrinkles are grooves 0.5 mm or more in width. Classification of 

wrinkles shall be determined immediately after removing surface 

moisture and any increase in wrinkles due to dehydration after 

removing from the container shall not be considered. Olives or pieces 

of olives affected by wrinkles are classified as follows: 

 
(i) Minor wrinkles are wrinkles which collectively do not more than 

materially affect the appearance of the unit. 

 
(ii) Major wrinkles are wrinkles which collectively more than 

materially affect the appearance of the unit. 

 
(c) "A" classification. Canned ripe olives of whole, pitted, halved, segmented, 

sliced, and chopped styles that are practically free from defects may be given 

a score of 36 to 40 points. Practically free from defects means that any 

defects present, but not specifically limited in Table IV, may not more than 

slightly affect the appearance or edibility of the olives; and, in addition, 

specified defects may be present in all other styles except broken pitted not 

to exceed the allowances for grade A provided in Table IV. 
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(d) "B" classification. If canned ripe olives of whole, pitted, halved, 

segmented, sliced, and chopped styles are reasonably free from defects, a 

score of 32 to 35 points may be given. Canned ripe olives that fall into this 

classification shall not be graded above U.S. Grade B regardless of the total 

score for the product (this is a limiting rule). Reasonably free from defects 

means that any defects present but not specifically limited in Table V may 

not more than materially affect the appearance or edibility of the olives; and, 

in addition, specified defects may be present in all other styles except 

broken pitted not to exceed the allowances for grade B provided in Table 

V. 

 
(e) "C" classification. If canned ripe olives of whole, pitted, halved, 

segmented, sliced, chopped, and broken pitted styles are fairly free from 

defects, a score of 28 to 31 points may be given. Canned ripe olives that fall 

into this classification shall not be graded above U.S. Grade C, regardless 

of the total score for the product (this is a limiting rule). Fairly free from 

defects means that any defects present but not specifically limited in Table 

VI may more than materially affect the appearance and edibility of the olives; 

and, in addition, specified defects may be present in all other styles not to 

exceed the allowances for grade C provided in Table VI. 

 
(f) "SStd" classification. Canned ripe olives that fail to meet the requirements 

of paragraph (e) of this section may be given a score of 0 to 27 points and 

shall not be graded above Substandard, regardless of the total score for the 

product (this is a limiting rule). 

 
§52.3762 Character. 

 
(a) General. The factor of character refers to the firmness, tenderness, and 

texture characteristic for the variety and type. 

 
(b) "A" classification. Canned ripe olives of whole pitted, halved, segmented, 

sliced, and chopped styles that have a good character may be given a score 

of 27 to 30 points. Good character means that, for the type, the olives have 

a fleshy texture characteristic for the variety and size; that not less than 95 

percent, by count, of whole, pitted and halved olives, and by weight of other 

style olives are practically uniform in texture and are tender but not soft. The 

remaining 5 percent may be soft but not excessively soft. 
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(c) "B" classification. If canned ripe olives of whole, pitted, halved, 

segmented, sliced, and chopped styles have a reasonably good character, 

a score of 24 to 26 points may be given. Canned ripe olives that fall into this 

classification shall not be graded above U.S. Grade B regardless of the total 

score for the product (this is a limiting rule). Reasonably good character 

means that, for the type, the olives generally have a fleshy texture 

characteristic for the variety and size; that not less than 90 percent, by count, 

of whole, pitted and halved olives, and by weight of other style olives are 

practically uniform in texture and are tender but not soft. The remaining 10 

percent may be soft but not more than 1/2, or 5 percent, may be excessively 

soft. 

 
(d) "C" classification. If canned ripe olives of whole, pitted, halved, 

segmented, sliced, chopped and broken pitted styles have a fairly good 

character, a score of 21 to 23 points may be given. Canned ripe olives that 

fall into this classification shall not be graded above U.S. Grade C regardless 

of the total score for the product (this is a limiting rule). Fairly good 

character means that the olives generally have a fleshy texture 

characteristic for the variety and size; that not less than 80 percent, by count, 

of whole, pitted and halved olives, and by weight of other style olives are 

practically uniform in texture and are tender but not soft. The remaining 20 

percent may be soft but not more than 1/2, or 10 percent, may be excessively 

soft. 

 
(e) "SStd" classification. Canned ripe olives that fail to meet the requirements 

of paragraph (d) of this section may be given a score of 0 to 20 points and 

shall not be graded above Substandard, regardless of the total score for the 

product (this is a limiting rule). 

 
§52.3763      Determining the grade of a lot. 

 
The grade of a lot of canned ripe olives covered by these standards is determined by the 

procedures set forth in the Regulations Governing Inspection and Certification of 

Processed Fruits and Vegetables, and Related Products (§52.1 through §52.83). 
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Table IV - Limits for Defects in Grade A 
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Whole per 

50 olives

Pitted per 

50 olives

Halved per 

100 halves 

Segmented per 

255 g (9oz)

Sliced per 

255 g (9oz)

Chopped per 

255 g (9oz)

HEVM, HEM, or EVM 1 1 1 Practically free Practically free Practically free 

Stems 

Minor and Major stems incl.  . . . . . . . . . .  

 

2 

 

2 

 

2 

 

. . . . . . . . . . .

 

.... . . . . . . . . . . .  

 

. . . . . . . . . . . . .  

Major stems . . . . . . . . . . . . . . . . . . . . . . .  1 1 1 Practically free Practically free Practically free 

Minor and Major blemishes, 

Minor and Major wrinkles 

and Mutilated . . . . . . . . . . . . . . . . . . . . . . .  

 
 

5 

 
 

5 

 
 

10 

 
 

Practically free 

 
 

Practically free 

 
 

Practically free 

Provided: 

Major blemished 

Major wrinkles do not exceed . . . . . . . . .  

 
 

2 

 
 

2 

 
 

5 

 
 

. . . . . . . . . . .

 
 

.... . . . . . . . . . . .  

 
 

. . . . . . . . . . . . .  

Further Provided: 

Mutilated do not exceed  . . . . . . . . . . . . .  

 

1 

 

1 

 

. . . . . . .

 

. .. . . . . . . . . . . . .  

 

. . . . . . . . . . . . .  

 

. . . . . . . . . . . . .  

Broken pieces and Poorly cut units  . . . . .  . . . . . . . . .  . . . . . . . . .  8 Practically free Practically free . . . . . . . . . . .

Mechanical damage . . . . . . . . . . . . . . . . .  2 2 5 . . . . . . . . . . . .... . . . . . . . . . . .  . . . . . . . . . . . . .  

Blowouts, Cross pitted, Plunger and Pitter 

damage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

. . . . . . . . .  

 

5 

 

. . . . . . . 

 

. .. . . . . . . . . . . . .  

 

. . . . . . . . . . . . .  

 

. . . . . . . . . . . . .  

Obvious split pit or Misshapen . . . . . . . . . .  2 . . . . . . . .... . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  

Severe Blemished (Green-ripe type only) 0 0 0 . . . . . . . . . . . .... . . . . . . . . . . .  . . . . . . . . . . . . .  
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Table V - Limits for Defects in Grade B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.  

19

 
Whole per 

50 olives

Pitted per 

50 olives

Halved per 

100 halves

Segmented per 

255 g (9oz)

Sliced per 

255 g (9oz)

Chopped per 255 

g (9oz)

HEVM, HEM, or EVM 1 1 1 Reasonably free Reasonably free Reasonably free 

Stems 

Minor and Major stems incl.  . . . . . . . .  

 

3 

 

3 

 

3 

 

. . . . . . . . . . . . 

 

. .. . . . . . . . . . . . . .  

 

. . . . . . . . . . . . . .  

Major stems . . . . . . . . . . . . . . . . . . . . .  1 1 1 Reasonably free Reasonably free Reasonably free 

Minor and Major blemishes, 

Minor and Major wrinkles 

and Mutilated . . . . . . . . . . . . . . . . . . . . .  

 
 

10 

 
 

10 

 
 

20 

 
 

Reasonably free 

 
 

Reasonably free 

 
 

Reasonably free 

Provided: 

Major blemished 

Major wrinkles do not exceed . . . . . . .  

 
 

5 

 
 

5 

 
 

10 

 
 

. . . . . . . . . . . . 

 
 

. .. . . . . . . . . . . . . .  

 
 

. . . . . . . . . . . . . .  

Further Provided: 

Mutilated do not exceed  . . . . . . . . . . .  

 

2 

 

2 

 

. . . . . . . 

 

. .... . . . . . . . . . . . .  

 

. . . . . . . . . . . . . .  

 

. . . . . . . . . . . . . .  

Broken pieces and Poorly cut units  . . .  . . . . . . . .  . . . . . . . . . 15 Reasonably free Reasonably free . . . . . . . . . . . .

Mechanical damage . . . . . . . . . . . . . . .  5 5 10 . . . . . . . . . . . . . .. . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

Blowouts, Cross pitted, Plunger and 

Pitter damage  . . . . . . . . . . . . . . . . . . . .  

 

. . . . . . . .  

 

10 

 

. . . . . . . .

 

. .. . . . . . . . . . . . . .  

 

. . . . . . . . . . . . . .  

 

. . . . . . . . . . . . . .  

Obvious split pit or Misshapen . . . . . . . .  5 . . . . . . . .. .. . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

Severe Blemished (Green-ripe type 

only) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

0 

 

0 

 

0 

 

. . . . . . . . . . . . 

 

. .. . . . . . . . . . . . . .  

 

. . . . . . . . . . . . . .  
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Table VI - Limits for Defects in Grade C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

. .  
 

_1/ Major blemished only. 

20

 
Whole per 

50 olives 

Pitted per 

50 olives 

Halved per 

100 halves 

Segmented per 

255 g (9oz) 

Sliced per 

255 g (9oz) 

Chopped 

per 255 g 

(9oz)

Broken 

Pitted per 

255 g (9 oz)

HEVM, HEM, or EVM 1 1 1 Fairly free Fairly free Fairly free 2 

Stems 

Minor and Major stems inclusive. . 

 

4 

 

4 

 

4 

 

. . . . . . . . . . .

 

. .. . . . . . . . . .  

 

. . . . . . . . .  

 

. . . . . . . . . . .  

Major stems . . . . . . . . . . . . . . . . . .  2 2 2 Fairly free Fairly free Fairly free 4 

Minor, Major blemishes, 

Major, Minor wrinkles  . . . . . . . . . . .  

 

No limit 

 

No limit 

 

No limit 

 

Fairly free 

 

Fairly free 

 

Fairly free 

 

No limit 

Provided: 

Major blemished 

Major wrinkles do not exceed . . . .  

 
 

13 

 
 

13 

 
 

25 

 
 

. . . . . . . . . . . .

 
 

. . . . . . . . . . .  

 
 

. . . . . . . . .  

 
 

51 g 1_/ 

Further Provided: 

Mutilated, Major blemish and 

Major wrinkles do not exceed . . . . .  

 
 

15 

 
 

15 

 
 

30 

 
 

. . . . . . . . . . . .

 
 

. . . . . . . . . . .  

 
 

. . . . . . . . .  

 
 

. . . . . . . . . . .  

Mutilated do not exceed  . . . . . . . .  5 5 10 . . . . . . . . . . . . .. . . . . . . . . .  . . . . . . . . .  No limit 

Broken pieces and Poorly cut units . . . . . . . .  . . . . . . . . . 25 Fairly free Fairly free . . . . . . . . .. . . . . . . . . . .  

Mechanical damage . . . . . . . . . . . .  10 10 20 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  

Blowouts, Cross pitted, Plunger and 

Pitter damage  . . . . . . . . . . . . . . . . .  

 

. . . . . . . .  

 

15 

 

. . . . . . . .

 

. .. . . . . . . . . . . . .  

 

. . . . . . . . . .  

 

. . . . . . . . .  

 

. . . . . . . . . . .  

Obvious split pit or Misshapen . . . . .  No limit . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  

Severe Blemished (Green-ripe type 

only) . . . . . . . . . . . . . . . . . . . . . . . . .  

 

3 

 

3 

 

3 

 

0 

 

0 

 

0 

 

. . . . . . . . .
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§52.3764 Score sheet. 

 

Number, size and kind of container  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Label (including size declaration) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Container marks or identification  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Net weight (ounces)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Vacuum (inches) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Drained weight (ounces) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Style  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Average count per pound (whole style) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Factors Score Points 

 

Color . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

30 

"A" 27-30 
"B" 24-26

    "C" 21-23 _1/
    "SStd" 0-20 _1/

   
"A" 36-40 

Absence of defects . . . . . . . . . . . . . . . . 40 "B" 32-35 _1/
    "C" 28-31 _1/
    "SStd" 0-27 _1/

   
"A" 27-30 

Character  . . . . . . . . . . . . . . . . . . . . . . .  30 "B" 24-26 _1/
    "C" 21-23 _1/
    "SStd" 0-20 _1/

Total Score . . . . . . . . . . . . . . . . . . 100

Flavor (  ) Good (  ) Reasonable Good (  ) Off . . . . . . . . . . . . . . . . . 

Grade  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

1/ Indicates limiting rule 

 
Done at Washington, D.C., on: September 7, 1983 

 
 
 

 
/s/   

William T. Manley 

Deputy Administrator 

Marketing Program Operations 
 

21 

Annex IV - 23



Annex V 
 

 
 
 
 
 
 
 
 
 
 

Annex V 
 

South Africa 
 

Draft - Regulations Relating to the Grading, Packing and 
Marking of Table Olives Intended for Sale in the 

Republic of South Africa 
 

August 2015 
  



 
 

 
 
 
 
 
 
 

DEPARTMENT OF AGRICULTURE, FORESTRY AND FISHERIES 
 

No. R. Draft 

 

AGRICULTURAL PRODUCT STANDARDS ACT, 1990 

(ACT No. 119 OF 1990) 

 

REGULATIONS RELATING TO THE GRADING, PACKING AND MARKING OF TABLE OLIVES 

INTENDED FOR SALE IN THE REPUBLIC OF SOUTH AFRICA 

 

The Minister of Agriculture, Forestry and Fisheries has under section 15 of the Agricultural Product 

Standards Act, 1990 (Act No. 119 of 1990) -- 

 

(a) made the regulations in this Schedule; and 

 

(b) determined that the said regulations shall come into operation 12 months after date of 

publication thereof. 

 

 

SCHEDULE 

 
Definitions 
 

1. Any word or expression in these regulations to which a meaning has been assigned in the Act shall 

have that meaning and, unless the context otherwise indicates – 

 

“abnormal colour” means olives of which the colour is distinctly different from the characteristic colour of 

the trade preparation in question and from the average of a representative sample of the batch;  

 

“abnormal texture” means olives which are excessively or abnormally flabby or tough in comparison with 

the trade preparation in question and with the average of a representative sample of the batch; 

 
“address” means a physical address and includes the street or road number or name and the name of the 

town, village or suburb and, in the case of a farm, the name or number of the farm and of the 

magisterial district in which it is situated; 

 

“blemished fruit” means olives with marks or stains on the skin that are more than 9 mm2 in surface area 

and that may or may not penetrate through to the fleshes which singly or in the aggregate, materially 

affect the appearance or eating quality of the olives; 

  

“broken fruit” means olives damaged to such an extent as to affect their normal structure; 

 

“batch (lot)” means a definite quantity of table olives produced essentially under the same conditions, and 

not exceeding a period of 24 hours; 

 

“container” means the immediate container manufactured from any suitable material into which the table 

olives are packed for final sale; 

 

“defective stuffing” means olives presented in the stuffed olive style which are totally or partly empty in 

comparison with the trade preparation in question and with the average of a representative sample 

of the batch; 
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“drained mass” means the mass, in grams, of the drained contents of a container of olives, determined 

as prescribed in the methods of analysis; 

 

“excessively soft” means olives – 

 

(a) that appear to be spongy or watery;  

 

(b) that have the apparent shape of whole units, but appear to have disintegrated flesh and 

water texture; or 
 

(c) of which the pit can be felt when applying moderate pressure; 

 

 “food additive” means a substance, supplement or any other substance which may be added to a 

foodstuff to affect its keeping quality, consistency, colour, taste, flavour, smell or other technical 

property as permitted for in the regulations published under the Foodstuffs, Cosmetics and 

Disinfectants Act, 1972 (Act No. 54 of 1972), and includes but is not limited to acids, bases, salts, 

preservatives, antioxidants, anti-caking agents, colourants, flavourings, emulsifiers, stabilisers and 

thickeners; 

 

“foodstuff” means a foodstuff as defined in section 1 of the Foodstuffs, Cosmetics and Disinfectants Act, 

1972 (Act No. 54 of 1972); 

 

“harmless extraneous material” means any vegetable matter not injurious to health, nor aesthetically 

undesirable, for example leaves, separated stems, but does not include any other substances 

which may have been added and which use are permissible in terms of these regulations; 

 

“hermetically sealed containers” means containers which are sealed to protect the contents against the 

entry of micro-organisms during and after heat processing; 

 

“label” means any tag, brand, mark, pictorial, graphic or other descriptive matter, which is written, printed, 

stencilled, marked, embossed, impressed upon, or permanently attached to a container of a 

foodstuff, and includes labelling for the purpose of promoting its sale or disposal; 

 

“main panel”  means that part  of the container or label that bears the brand or trade name of the product 

in greatest prominence or any other part of the container or label that bears the brand or trade 

name in equal prominence; 

 

“mutilated fruit” means olives damaged by tearing the epicarp affecting the flesh to such an extent that a 

portion of the mesocarp becomes visible; 

 

“organic” means a product which has been produced, processed and handled in compliance with organic 

production standards and certified by a recognised accredited certification body or authority; 

 

“outer container” means any packaging containing individual containers whether it completely or partially 

encloses the containers; 

 

“packed to capacity” means that the container has been filled with the maximum quantity of olives that 

can be sealed therein without breaking tor crushing the contents; 

 

“registered trade mark” means a registered trade mark as defined by the Trade Marks Act, 1993 (Act No. 

194 of 1993); 

 

“shrivelled fruit” means olives that are so abnormally wrinkled as to affect their appearance. Slight 

superficial wrinkles displayed by certain trade preparations shall not be considered a defect;  

 

 “soft” means units lacking the firmness that is characteristic for a particular variety; 

  

“stems” means stems attached to the olives and which measure more than 3 mm in length when measured 

from the shoulder of the olive: Provide that it shall not be considered a defect in whole olives 

presented with stems attached; 
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“stone (pit)” or “stone (pit) fragments” means whole stones (pits), or stone (pit) fragments measuring 

more than 2 mm along their longest axis, but does not include whole olives; 

 

“table olives” means the product -- 

 

(a) prepared from the sound fruits of varieties of the cultivated olive tree (Olea europaea L.) 

having reached appropriate degree of development for processing that are chosen for their 

production of olives whose volume, shape, flesh-to-stone ratio, fine flesh, taste, firmness and 

ease of detachment from the stone make them particularly suitable for processing;  

 

(b) treated to remove its bitterness and preserved by natural fermentation, and/or by heat 

treatment, and/or by other means so as to prevent spoilage and to ensure product stability 

in appropriate storage conditions with or without the addition of preservatives; and 
 

(c)  packed with or without a suitable liquid packing medium in accordance with regulation 10; 

and  

 

“the Act” means the Agricultural Product Standards Act, 1990 (Act No. 119 of 1990). 

 

 

Scope of regulations 
 

2. These regulations shall apply to table olives intended for sale in the Republic of South Africa to 

which and under circumstances in which a prohibition in terms of section 3 of the Act regarding the sale of 

table olives apply. 

 

Restrictions on the sale of table olives 
 
3. (1) No person shall sell table olives in the Republic of South Africa -- 

 

(a) unless such products comply with the general standards referred to in regulation 

4;  

 

(b) unless such products are graded and comply with the quality standards for such 

grades referred to in regulations 5 and 6; 
 

(c) unless such products are classified according to the types referred to in regulation 

7;  
 

(d) unless such products have undergone the trade preparations and/or treatments 

referred to in regulation 8;  
 

(e) unless such products are presented as one of the styles referred to in regulation 9; 
 

(f) unless the minimum fill of containers requirement referred to in regulation 11 has 

been complied with;  

 

(g) unless the containers and outer containers in which such products are packed, 

comply with the requirements referred to in regulation 12; 
 

(h) unless such products are marked with the particulars and in the manner prescribed 

in regulation 13; and 

 

(f) if such products are marked with particulars and in a manner so prescribed as 

particulars with which it may not be marked. 

 

 (2) The Executive Officer may grant written exemption, entirely or partially, to any person on 

such conditions as he or she deems necessary, from the provisions of sub-regulation (1). 

 

(3) The restrictions set out in sub-regulation (1) shall not apply to olives –  
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(a) intended for industrial use as an ingredient in the manufacture of another 

product/foodstuff;  

 

General standards for table olives 
 
4. (1) All grades of table olives shall- 
 

(a) be prepared from sound, fresh, clean and washed fruit; 

 

(b) have a uniform size and shape for style concerned; 

 
(c) have a normal colour, flavor, odour and texture characteristic of the finished 

product; 

 
(d) be free of any microbiological deterioration and extraneous taste and smell caused 

by anomalous fermentation; 

 

(e) subject to the provisions of sub-regulation (2), be free from any substance which 

does not normally form part of table olives, excluding extraneous vegetable matter; 

and 

 
(f) comply with the applicable quality standards as specified in regulation 6. 

 

(2) Table olives may contain permissible food additives to the extent permitted in the 

regulations published under the Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972). 

 

(3) Table olives may also contain the following ingredients: 

 

(a) Water. 

 

(b) Food grade salts.  
 

(c) Vinegar. 
 

(d) Olive oil or other edible vegetable oils.  
 

(e) Sugars and/or other foodstuffs with sweetening properties such as honey.  
 

(f) Any single or combination of edible material used as an accompaniment or stuffing 

such as, for example, pimiento, onion, almond, celery, anchovy, capers, or pastes 

thereof. 
 

(g) Spices and aromatic herbs or natural extracts thereof.  

 

 
Grades of table olives 
 
5. (1) There shall be three grades of table olives, namely extra choice grade, choice grade and 
standard grade. 

 

Quality standards for grades of table olives 
 

(1) 6. Subject to the provisions of regulation 4, the table olives shall comply with the 

quality standards for each grade as set out below:“Extra choice grade” or “Fancy 

grade”: 

 

(a) The high quality olives endowed to the maximum extent with the characteristics 

specific to the variety and trade preparation. The olives may have very slight 
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colour, shape, flesh-firmness or skin defects: Provided that this does not affect the 

overall favourable aspect or organoleptic characteristics of each fruit.  

 

(b) The styles whole, split, stoned (pitted) and stuffed olives of appropriate varieties 

may be classified in this category. 
 

(2) “Choice grade”: 

 

(a) The olives shall be of a good quality with a suitable degree of ripeness and 

endowed with the characteristics specific to the variety and trade preparation. The 

olives may have a slight colour, shape, flesh-firmness or skin defects: Provided 

that this does not affect the overall favourable aspect or organoleptic 

characteristics of each fruit. 

 

(b) All the types, preparations and styles of table olives may be classified in this 

category, except for chopped or broken olives. 

 

(3) “Standard grade”: 
 

(a) Although the olives do not comply with the quality standards for the grades 
mentioned in sub-regulations (2) and (3) above, they shall still be of a good quality 
which complies with the general quality standards set out in regulation 4. 
 

(4) The grades of table olives may deviate from the specified quality standards to the extent 

as set out in Table 1 or Table 2 of regulation 19, depending on the style concerned. 

 

Types of olives  
 
7. Table olives shall be classified as one of the following types according to the degree of ripeness of 

the fresh fruits: 

 

(a) Green olives: Fruits harvested during the ripening period, prior to colouring and when they 

have reached normal size.  

 

(b) Olives turning colour: Fruits harvested before the stage of complete ripeness is attained, 

at colour change.  

 

(c) Black olives: Fruits harvested when fully ripe or slightly before full ripeness is reached.  

 

Trade preparations  
 

8. (1) Olives shall undergo the following trade preparations and/or treatments:  

 

(a) Treated olives: Green olives, olives turning colour or black olives that have 

undergone alkaline treatment: 

 

(i) Treated green olives.  

 

(ii) Treated olives turning colour. 
 

(iii) Treated black olives.  
 

(iv) Green ripe olives. (Olives ranging in colour from yellowish green or other 

greenish cast which may be mottled. The olives are treated to remove 

bitterness, sufficiently processed by heat, in hermetically-sealed 

containers, are not oxidized and not treated with acidifying agents.) 

 

(b) Natural olives: Green olives, olives turning colour or black olives placed directly in 

brine in which they undergo complete or partial fermentation, preserved or not by the 

addition of acidifying agents:  
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(i) Natural green olives. 

 

(ii) Natural olives turning colour.  
 

(iii)  Natural black olives.  

 

(c) Dehydrated and/or shrivelled olives: Green olives, olives turning colour or black 

olives that have undergone or not mild alkaline treatment, preserved in brine or 

partially dehydrated in dry salt and/or by heating or by any other technological 

process:  

  

(i) Dehydrated and/or shrivelled green olives. 

 

(ii) Dehydrated and/or shrivelled olives turning colour. 
 

(iii) Dehydrated and/or shrivelled black olives.  

 

(d) Olives darkened by oxidation: Green olives or olives turning colour preserved in 

brine, fermented or not, and darkened by oxidation with or without alkaline 

medium. They shall be a uniform brown to black colour.  

 

Olives darkened by oxidation shall be preserved in hermetically sealed containers 

and subjected to heat sterilisation. 

 

(i) Black olives.  

 

(e) Specialities: Olives may be prepared by any other means to distinct them from, or 

additional to, those trade preparations set forth in paragraphs (a) to (d) above. Such 

specialities may retain the name “olive” as long as the fruit used complies with the 

general definitions laid down in this regulation. 

 

The names used for these specialities shall be sufficiently explicit to prevent any 

confusion in the consumers’ minds, as to the origin and nature of the products and, 

in particular, with respect to the designations laid down in this regulation. 

 

Styles of table olives 
 

9. (1) Table olives shall be presented as one of the following styles: 

 

(a) Whole olives:  

 

(i) Whole olives: Olives, with or without their stem, which have their natural 

shape and from which the stone (pit) has not been removed.  

 

(ii) Cracked olives: Whole olives subjected to a process whereby the flesh 

is opened without breaking the stone (pit) which remains whole and intact 

inside the fruit.         
 

(iii) Split olives: Whole olives that are split lengthwise by cutting into the skin 

and part of the flesh.  

 

(b)  Stoned (pitted) olives:  

 

(i) Stoned (pitted) olives: Olives from which the stone (pit) has been 

removed and which basically retain their natural shape. 

  

(ii) Halved olives: Stoned (pitted) or stuffed olives sliced into two 

approximately equal parts, perpendicularly to the longitudinal axis of the 

fruit.  
 

(iii) Quartered olives: Stoned (pitted) olives split into four approximately 
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equal parts along and perpendicularly to the major axis of the fruit.  
 

(iv) Divided olives: Stoned (pitted) olives cut lengthwise into more than four 

approximately equal parts.  
 

(v) Sliced olives: Stoned (pitted) or stuffed olives sliced into segments of 

fairly uniform thickness.  
 

(vi) Chopped or minced olives: Small pieces of stoned (pitted) olives of no 

definite shape and practically devoid (no more than 5 per 100 of such units 

by weight) of identifiable stem-insertion units as well as of slice fragments.  
 

(vii) Broken olives: Olives broken while being stoned (pitted) or stuffed. They 

may contain pieces of the stuffing material. 
 

(c) Stuffed olives: Stoned (pitted) olives stuffed either with one or more suitable 

products (pimiento, onion, almond, celery, anchovy, olive, orange or lemon peel, 

hazelnut, capers, etc.) or with edible pastes.  

 

(d) Salad olives: Whole broken or broken-and-stoned (pitted) olives with or without 

capers, plus stuffing material, where the olives are the most numerous compared 

with the entire product marketed in this style.  

 

(e) Olives with capers or medley: Whole or stoned (pitted) olives, usually small in 

size, with capers and with or without stuffing, packed with other edible pickled 

products such as pieces of onion, carrot, celery, pepper and other suitable 

ingredients, as set out in regulation 4(3) where the olives are the most numerous 

compared with the entire product marketed in this style.  

 

(2) Any other presentation of the product shall be permitted provided that the product -- 

 

(a) is sufficiently distinctive from other forms of presentation laid down in this 

regulation;  

 

(b) meets all relevant requirements of this regulation, including requirements relating 

to limitations on defects, drained mass, and any other requirements which are 

applicable to that style which most closely resembles the style or styles intended 

to be provided for under this provision; and   
 

(c) is adequately described on the label to avoid confusing or misleading the 

consumer. 
 

Packing media (packing brines)   
 

10. (1)  Table olives may be packed in brine, i.e. a solution of food grade salts dissolved in potable 

water, with or without the addition of all or some of the ingredients listed under regulation 4(3): Provided 

that the brine shall be clean, free from foreign matter and have a characteristic colour flavour and odour.  

 

(2) Fermented olives held in a packing medium may contain micro-organisms used for 

fermentation, notably lactic acid bacteria and yeasts. 

 

(3) The physico-chemical characteristics of the packing brine, or the juice from the pulp after 

osmotic balance, depending on the applied conservation treatment, shall be as follows:  

 

Type and preparation Minimum sodium chloride 

content 

Maximum pH limit 

Treated olives  

 

5.0% 4.3 

Natural olives  

 

6.0% 4.3 

Pasteurized treated and natural GMP 4.3 
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Type and preparation Minimum sodium chloride 

content 

Maximum pH limit 

olives 

Dehydrated and/or shrivelled 

olives 

8.0% GMP 

Darkened by oxidation with 

alkaline treatment and green 

ripe olives 

GMP GMP 

GMP - Good manufacturing practice  

 

 

(4) Trade preparations of table olives not complying with the physico–chemical characteristics 

in sub-regulation (3) shall be appropriately processed to ensure that they are fit for human consumption.  

 

(5) The presence of propionic acid and its salts may be observed in table olive trade 

preparations that have undergone fermentation in conformity with good manufacturing practice (GMP). 

 

Minimum fill of containers  
 

11. (1) Each container containing table olives shall – 

 

(a) either be packed to capacity; or 

 

(b) at least comply with the following minimum  drained mass requirement,  calculated 

as a percentage of the declared net mass: 

 

Style Minimum drained mass  

 

Whole olives 50 % 

 

Stoned (pitted) and stuffed 

olives 

40 % 

 

 

(2) The declared drained mass shall not exceed the percentages allowed for in Table 3 of 

regulation 19: Provided that the average drained mass of the representative sample taken shall be equal 

to, or in access of, the declared drained mass.   

 

(3)  The method stipulated in Table 4 of regulation 20 shall be used when determining the 

drained mass.   

 

Packing requirements 
 

12.  (1) Table olives of different grades and different styles shall not be packed together in the 

same container or outer container. 

 

Requirements for containers and outer containers 
 

13. (1) A container in which table olives are packed shall -- 

 

(a) be made from a material that -- 

 

(i) is suitable for this purpose; 

 

(ii) will protect the contents thereof from contamination; and 

 

(iii) will not impart any undesirable flavour to the contents thereof. 

 

(b) be so strong that it will not be damaged or deformed during normal storage, 

handling and transport practices; 
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(c) in the case of a container that is re-used, be thoroughly cleaned and sterilized 

before table olives are packed therein; 

 

(d) be unbroken; and 

 

(e) be closed properly in a manner permitted by the nature thereof. 

 

(2) If containers containing table olives are packed in outer containers, such outer containers 

shall be intact, clean, neat, suitable and strong enough. 

 

(3) No outer container shall contain more than one grade of table olives, irrespective whether 

those table olives are packed therein in separate containers. 

 

 

Marking of containers and outer containers 
 

14. (1) Subject to the provisions of sub-regulation (6), the main panel of each container containing 

table olives shall be marked with the following particulars at least in English: 

 
Name of the product 

 

(a) The name of the product shall be “olives” or “table olives”.  

 

Additions to the name of the product 
 

(b) The following shall be included as part of the name of the product or shall be 

indicated in close proximity thereto: 

 

(i) The type of olive as set out in regulation 7: Provided that this declaration 

shall not be compulsory in the case of table olives packed in transparent 

containers. 

 

(ii) The trade preparation as set out in regulation 8. 
 

 

(iii) The style as set out in regulation 9: Provided that – 
 

(aa) this declaration shall not be compulsory in the case of table olives 

packed in transparent containers; and  

 

(bb) in the case of stuffed olives, the type of stuffing shall be specified 

as follows: 

 

- “olives stuffed with (name of single or combination of single 

ingredients)”; or 

 

- “olives stuffed with (name of single or combination of single 

ingredients) paste”. 

 

(iv) If the olives are presented in accordance with the provisions on other styles 

as set out in sub-regulation 9(2), additional words or phrases that will 

ensure that the consumer is not misled or confused shall be indicated in 

close proximity to the name of the product. 

 

 

(c) The name of the variety may be included as part of the name of the product or 

may be indicated in close proximity thereto. 

 

 

Grade declaration 
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(d) The appropriate grade declaration on the main panel; 

 
 (2) Subject to the provisions of sub-regulation (6), each container containing table olives, shall 

also be marked with the following particulars at least in English: 

 

 
  Name and address 
 

(a) The name and address of the manufacturer, packer, importer, seller or person or 

entity on whose behalf the product has been packed. 

 

Country of origin 
   

(b) The country of origin which shall be declared as follows: 

 

(i) "Product of (name of country)" if all the main ingredients, processing and 

labour used to make the product are from one specific country;  

 

(ii) "Produced in (name of country)", "Processed in (name of country)", 

"Manufactured in (name of country)", "Made in (name of country)", or 

wording having a similar meaning, when the product is processed in a 

second country which changes its nature; or 

 

(iii) In the case where single ingredient agricultural commodities are imported 

in bulk and where owing to climatic, seasonal or other contingencies more 

than one country may be the source of the single ingredient agricultural 

commodity, the wording ‘Product of (name(s) of country(ies))’ separated 

by the expression ‘and/or’, shall be declared on the label of the final pre-

packed foodstuff: Provided that the final end product remains a single 

ingredient agricultural commodity: Provided further that the words "Packed 

in (name of country)" may be used in addition to the requirements of sub-

paragraph (i) or (ii) above. 

 

Nett mass and/or drained mass 
 

(c) The nett mass and/or drained mass of the table olives packed therein shall be 

indicated in the manner as required in terms of the Trade Metrology Act, 1973 (Act 

No. 77 of 1973). 

 
Ingredients list 

(3) The ingredients list shall, where applicable, be indicated in the manner as required in terms 

of the Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972).  

 

Best before or use by or sell by date 
 

(4) The “best before” or “use by” or “sell by” date shall be indicated in the manner as required 

in terms of the Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972).  

 

Outer containers 
 

(5) In the case of an outer container, at least the following marking requirements shall be 

indicated on the outer container: 

 

 (a) The particulars prescribed in sub-regulations (1)(a), (1)(b), (2)(a) and (2)(b). 

 

(b) The number of containers (individual units) contained therein as required in terms 

of the Trade Metrology Act, 1973 (Act No. 77 of 1973). 

 

 (6) The particulars referred to in sub-regulations (1), 2(a) and (b), and (5) shall be indicated in 

detached letters and figures -- 
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(a) that are clearly legible; 

 

(b) that are of the same type; 

 

(c) that appear on a contrasting background; and 

 

(d) of which the minimum vertical height of the smallest letter or figure in the indication 

is as follows:  
 

Particular Sub-regulation Minimum size 

 Name of the product (1)(a) 3mm 

 Additions to the name of 

the product 

(1)(b) & (c) 2mm: Provided that the 

difference in letter size between 

the smallest letter in the product 

name and smallest letter in the 

additions to the product name 

shall not exceed 3mm 

 Grade declaration  (1) (d) 2 mm 

 Name and address  (2)(a)  1mm 

 Country of origin (2) (b) 1mm 

 

Restricted particulars on containers and outer containers 
 

15. (1) (a) Only the applicable grade shall be marked on a container or outer container. 

 

 (b) No word or expression which so nearly resembles the grade, type and/or trade 

preparation of table olive that it could be misleading with regard to the quality of 

that product shall be marked on the container or outer container. 

 

 

 (2) No word, mark, illustration, depiction or any other method of expression that constitutes a 

misrepresentation or directly or by implication creates or may create a misleading impression regarding the 

quality, nature, class, origin or composition of table olives shall be marked on a container or outer container. 

 

(3) No registered trade mark or brand name which may possibly, directly or by implication, be 

misleading or create a false impression of the contents of a container or outer container containing table 

olives shall appear on such a container or outer container.  

 

(4) No claim regarding the absence of any substance that does not normally occur in table 

olives shall be marked on the container or outer container thereof except in cases where it is allowed for in 

the regulations published under the Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972). 

 

(5) (a) The words ‘‘fresh’’, ‘‘freshly’’, ‘‘natural’’, ‘‘nature’s’’, ‘‘pure’’, ‘‘traditional’’, ‘’original’’,  

‘‘authentic’’, ‘‘real’’, ‘‘genuine’’, ‘‘home made’’, ‘‘selected’’, ‘’premium’’, ‘‘finest’’, 

‘‘quality’’ or ‘‘best”, or any other words, statements, phrases, logos or expressions 

having a similar meaning, whether directly or by implication, shall not appear on a 

container or outer container of a table olive product unless the criteria on the use 

of such terms, as set out in the regulations published under the Foodstuffs, 

Cosmetics and Disinfects Act, 1972 (Act No. 54 of 1972), have been complied with.  

 

(b) Registered trade marks or brand names bearing the words, statements, phrases, 

logos or expressions referred to in paragraph (a) and which have been in use on 

containers or outer containers containing table olives prior to the publication of 
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these regulations, shall not be subject to these restrictions. 

 

 (6) No claim which compares the total fat, saturated fat, cholesterol, sugar, sodium or salt, or 

energy value of two or more similar table olive products by using words such as "reduced", "less than", 

"fewer", "light" and "lite", or words having a similar meaning, shall be made on the container or outer 

container thereof, unless the following conditions are complied with: 

 

(a) The table olive product shall be compared with a different version of the same or 

similar product. 

 

(b) The table olive product being compared shall be clearly marked on the container 

with the following information: 

 

(i) A statement of the amount of difference in the energy value or relevant 

nutrient content, expressed as a percentage. 

 

(ii) The identity of the table olive product to which it is being compared in close 

proximity to or as part of the comparative claim. 

 

(c) The comparison shall be based on a relative difference of at least 25% in the 

energy value or nutrient content of an equivalent mass or volume. 

 

(d) The table olive product shall be marked with the prescribed nutritional information 

declaration required in terms of the regulations published under the Foodstuffs, 

Cosmetics and Disinfects Act, 1972 (Act No. 54 of 1972). 

  

 (7) The provisions of this regulation shall mutatis mutandis apply to – 

 

(a) particulars that are marked on a notice board displayed at or in the immediate 

vicinity of table olives that are kept or displayed for sale; and  

 

(b) all advertisements for table olives. 

 
Identification of production batch (lot) 
 

16. (1) Each container of table olives shall be identifiable and traceable to such an extent that the 

factory where the final product was produced can be identified as well as details regarding the specific 

production batch (lot). 

 

 (2) Such identification shall be the same for all containers of table olives originating from the 

same production batch (lot). 

 

 

METHODS OF INSPECTION 

 
Sampling 
 

17. (1) For the purpose of an inspection, an inspector should proceed as follows: 

 

(a) Draw at random a representative sample by drawing the number of containers in 

column 2 of Sampling Plan 1 in the Annexure opposite the production group in 

column 1 of Sampling Plan 1, taking the net mass of each container into 

consideration. 

 

(b) Examine from each of the containers obtained in paragraph (a) a working sample 

which is representative of the contents of the container and of a size as prescribed 

in regulation 18. 

 

(c) Determine the number of containers of which the contents do not comply with the 

regulations. 
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(d) If the number of containers obtained in paragraph (c) exceeds the number of 

containers in column 3 of Sampling Plan 1 in the Annexure, the consignment shall 

be downgraded or rejected. 

 

(2) In the case of disputes, additional samples shall be drawn in accordance with Sampling 

Plan 2 in the Annexure. 

 

Working sample size 
 
18. (1) The minimum working sample size taken at random from each container sampled in 
accordance with regulation 17 shall consist of -- 
 

(a) 200 olives for whole, stoned (pitted) or stuffed olives when determining the 
maximum permissible deviations set out in regulation 19; and  
 

(b) 300 g of olives for broken, chopped, minced, sliced and other segmented styles of 
olives when determining the maximum permissible deviations set out in regulation 
19. 

 
(2) In the case of smaller containers where the minimum working sample size stipulated in 

sub-regulation (1) cannot be attained, the minimum working sample shall consist of the drained contents of 
each container. 

 

Permissible deviations 
 

19.  (1) The maximum permissible quality deviations allowed for each grade are as follows, 

depending on the style concerned: 
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TABLE 1: PERMISSABLE DEVIATIONS FOR WHOLE, STONED OR STUFFED OLIVES 

Grade 

 

Extra choice grade Choice grade 

 

Standard grade 

Trade Preparations Green Olives: 

Treated 

green olives 

and Green 

ripe 

olives 

Olives 

darkened by 

oxidation: 

Black 

olives 

Olives 

turning 

colour and 

black olives. 

Remaining 

Trade 

preparations 

 

Green Olives: 

Treated 

green olives 

and Green 

ripe 

olives 

Olives 

darkened by 

oxidation: 

Black 

olives 

Olives 

turning 

colour and 

black olives. 

Remaining 

Trade 

preparations 

Green Olives: 

Treated 

green olives 

and Green 

Ripe olives 

Olives 

darkened by 

oxidation: 

Black 

olives 

Olives 

turning 

colour and 

black Olives 

remaining 

trade 

preparations 

(i)  Whole olives, stoned (pitted) or stuffed olives
 

Quality factor 

 

Maximum tolerance allowed as a percentage (%) of fruit 

Blemished fruit 

 

4* 4 6 6 6 8 10 6 12 

Mutilated fruit 

 

2  2 3 4 4 6 8 8 10 

Shrivelled fruit 

 

2 2 4 3 3 6 6 6 10 

Abnormal texture 

 

4 4 6 6 6 8 10 10 12 

Abnormal colour 

 

4 4 6 6 6 8 10 10 12 

Stems 

 

3 3 3 5 5 5 6 6 6 

Cumulative maximum 

tolerances allowed for the 

above defects 

 

12 

 

12 

 

12 

 

17 

 

17 

 

17 

 

22 

 

22 

 

22 

 Maximum tolerance allowed as units per kg or fraction thereof 

 

Harmless extraneous 

material 

 

1 1 1 1 1 1 1 1 1 

(ii)  Stoned (pitted) or stuffed olives only 
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* In addition, at least 30% of the fruits shall be free from any blemishes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Quality factor Maximum tolerance allowed as a percentage (%) of fruit 

 

Stones (pits) and/or stone 

(pit) fragments 

1 1 2 1 1 2 1 1 2 

Broken fruit 

 

3 3 3 5 5 5 7 7 7 

Defective stuffing: 

- Place packed 

- Random packed 

 

1 

3 

 

1 

3 

 

1 

3 

 

2 

5 

 

2 

5 

 

2 

5 

 

5 

7 

 

5 

7 

 

5 

7 
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TABLE 2: 

PERMISSABLE DEVIATIONS FOR BROKEN, CHOPPED, MINCED, SLICED AND OTHER 

SEGMENTED STYLES OF OLIVES 

 

Trade preparations Green olives Olives darkened by 

oxidation 

Olives turning colour 

and black olives 

 

Quality factor 

 

Maximum tolerance allowed 

Harmless extraneous 

material (units) 

 

2 2 2 

Stems (units) 

 

4 6 5 

Blemishes and 

wrinkles (%) 

 

25 25 25 

Stones (pits) or stone 

(pit) fragments 

(average unit) 

1.0 1.0 1.0 

Soft and excessive 

soft (%) 

 

10/5 10/5 10/5 

Broken pieces among 

segmented/sliced 

olives (%) 

50 50 50 

 

 
(2) The maximum permissible deviations allowed for the declared drained mass are as follows: 

 

TABLE 3: 

PERMISSIBLE DEVIATIONS FOR DRAINED MASS  

[REGULATION 11] 

 

Container size 

 

Maximum drained mass 

Container with drained mass  less than 200g 

 

 

5 % 

Container with drained mass  between 200g and 

500g 

 

 

4 % 

Container with drained mass  between 500g and 1 

500g 

 

 

3 % 

Container with drained mass  more than 1 500g 

 

 

2 % 
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Methods of analysis 
 

20. (1) The following methods of analysis, or any other international recognised and acceptable 

reference methods and procedures, shall be used: 

 

 

TABLE 4: 

METHODS OF ANALYSIS 

 

Provision Method Principle Type 

Drained mass AOAC 968.30 
(Codex general method 
for processed fruits and 

vegetables) 
 

SABS 

SANS 458: 2011 (or the 

latest version) 

Sieving 

Gravimetry 

I 

 

 

 

- 

pH of brine AOAC 981.12 

(Codex general method 

for processed fruits and 

vegetables) 

 

ISO 1842:1991  

(Codex general method 

for processed fruits and 

vegetables) 

 

AOAC 971.27  

(Codex general 

method) 

 

Potentiometry III 

 

 

 

 

IV 

 

 

 

 

II 

Salt in brine ISO 3634:1979 

“chloride expressed as  

sodium chloride”  

(Codex general method 

for processed fruits and 

vegetables) 

Potentiometry III 

- Not specified 

 
Offences and penalties 
 

21. Any person who contravenes or fails to comply with the provisions of these regulations shall be 

guilty of an offence and upon conviction be liable to a fine or to imprisonment in accordance with section 

11 of the Act. 
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ANNEXURE 

 

SAMPLING PLAN 1 

[Regulation 17] 

 

1. Net mass is equal to or less than 1 kg. 

Production group (in units) Sample size Acceptance number 

1 2 3 

 

4 800 or less 

 

6 

 

1 

 

4 801 -  24 000 

 

13 

 

2 

 

24 001 -  48 000 

 

48 001 -  84 000 

 

21 

 

29 

 

3 

 

4 

 

84 001 – 144 000 

 

38 

 

5 

 

144 001 – 240 000 

 

48 

 

6 

 

more than 240 000 

 

60 

 

7 

2. Net mass is greater than 1 kg but not more than 4,5 kg 

 

2 400 or less 

 

6 

 

1 

 

2 401  -  15 000 

 

13 

 

2 

 

15 001  -  24 000 

 

24 001  -  42 000 

 

21 

 

29 

 

3 

 

4 

 

42 001  -  72 000 

 

38 

 

5 

 

72 001  - 120 000 

 

48 

 

6 

 

more than 120 000  

 

60 

 

7 

3. Net mass greater than 4,5 kg 

 

600 or less 

 

6 

 

1 

 

601  -   2 000 

 

13 

 

2 

 

2 001  -   7 200 

 

21 

 

3 

 

7 201  -  15 000 

 

29 

 

4 

 

15 001  -  24 000 

 

38 

 

5 

 

24 001  -  42 000 

 

more than 42 000  

 

48 

 

60 

 

6 

 

7 
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SAMPLING PLAN 2 

[Regulation 17] 

 

1. Net mass is equal to or less than 1 kg. 

Production group (in units) Sample size Acceptance number 

1 2 3 

 

4 800 or less 

 

13 

 

2 

 

4 801 -  24 000 

 

21 

 

3 

 

24 001 -  48 000 

 

48 001 -  84 000 

 

29 

 

38 

 

4 

 

5 

 

84 001 - 144 000 

 

48 

 

6 

 

144 001 - 240 000 

 

60 

 

7 

 

more than 240 000 

 

72 

 

8 

2. Net mass is greater than 1 kg but not more than 4,5 kg 

 

2 400 or less 

 

13 

 

2 

 

2 401  -  15 000 

 

21 

 

3 

 

15 001  -  24 000 

 

24 001  -  42 000 

 

29 

 

38 

 

4 

 

5 

 

42 001  -  72 000 

 

48 

 

6 

 

72 001  - 120 000 

 

60 

 

7 

 

more than 120 000  

 

72 

 

8 

3. Net mass greater than 4,5 kg 

 

600 or less 

 

13

 

2 

 

601  -   2 000 

 

21 

 

3 

 

2 001  -   7 200 

 

29 

 

4 

 

7 201  -  15 000 

 

38

 

5 

 

15 001  -  24 000 

 

48 

 

6 

 

24 001  -  42 000 

 

more than 42 000  

 

60 

 

72

 

7 

 

8 
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Foreword 

The Voluntary Industry Standard for Table Olives in Australia (the Industry Standard) has been 
prepared by the National Table Olive Committee (NTOC) of the Australian Olive Association Ltd 
(AOA), with significant technical input by table olive specialist Professor Stanley Kailis from the 
University of Western Australia, and James (Jim) Smyth, food technologist and table olive processing 
expert from South Australia. 

 
In developing the Industry Standard, the NTOC has liaised closely with Food Standards Australia New 
Zealand (FSANZ), to discuss the application of the Australia New Zealand Food Standards Code to 
ensure compliance with national food safety requirements. 

 
The key objective of the Industry Standard is to ‘lift the bar’ for Australian table olive producers in 
terms of improved product quality, food safety and productivity, and to deliver associated benefits to 
Australian consumers. 

 
The Industry Standard is based on the CODEX Alimentarius Commission (Codex) standards and 
other international and national technical standards, adapted to meet Australian requirements. 

 
This project was funded from RIRDC core funds, which are provided by the Australian Government. 

 
This report is an addition to RIRDC’s diverse range of over 2000 research publications, forms part of 
our Olives R&D Program, which aims to: 

 

 provide information which establishes the benefits of Australian olive products 
 maintain the current high quality product while improving productivity, profitability and 

environmental management through all stages of the supply chain 
 develop strategies for existing and new olive producers to reduce the effects of climate change 

and variability 
 build and educate, collaborative, innovative and skilled industry workforce and a cost effective, 

well funded RD&E program. 
 
 

Most of RIRDC’s publications are available for viewing, free downloading or purchasing online at 
www.rirdc.gov.au. Purchases can also be made by phoning 1300 634 313. 

 
 

Craig Burns 
Managing Director 
Rural Industries Research and Development Corporation 

Annex VI - 5



4 

Acknowledgments 

Document Preparation 
 

The Voluntary Industry Standard for Table Olives in Australia (the Industry Standard) has been 
prepared by the National Table Olive Committee (NTOC) of the Australian Olive Association Ltd 
(AOA), with significant technical input by table olive specialist Professor Standley Kailis from the 
University of Western Australia, and James (Jim) Smyth, food technologist and table olive processing 
expert from South Australia. 

 
National Table Olive Committee 

 

The current National Table Olive Committee (NTOC) comprises: 
 

 Peter McFarlane, McFarlane Strategic Services (SA) – Convenor 
 Jim Smyth, table olive consultant (retired) (SA) 
 Dr Michelle Wirthensohn, University of Adelaide (SA) 
 Helen Wylie, Pendleton Fine Foods (SA) 
 Bob Gilliver, Talinga Grove (SA) 
 Professor Stan Kailis, University of Western Australia (WA) 
 Dr Peter Agnew, Organic Olives (Aust) Company (QLD) 
 Peter Herborn, Laguna Olives (NSW) 
 Stephen Mitchell, Lisborne Grove (NSW) 
 Kim Russell, QA consultant to Tree Tops Plantation Pty Ltd (NSW) 

 
Financial 

 

In addition to significant in-kind support from past and present members of NTOC, financial support 
for this project has also been provided by AOA, Olives SA and RIRDC. 

Annex VI - 6



5 

Abbreviations 

AOA Australian Olive Association Ltd 

C Number of units in the sample producing readings between ‘m’ and ‘M’ 

Codex CODEX Alimentarius Commission 

CoP Code of Practice 

Fo Cumulative sterility value 

FSANZ Food Standards Australia New Zealand 

GMP Good manufacturing practice 

HACCP Hazard Analysis Critical Control Point 

INS No Codex Food Additive or Group Number 

IOC International Olive Council 

m Results that are equal or lower than ‘m’ are considered as being in conformity 

M Maximum allowable threshold beyond which the results are not in conformity 

MAT Modified atmosphere treatment 

MRL Maximum residue limits 

MSDS Material Safety Data Sheets 

n Number of units making up the sample 

NATA National Association of Testing Authorities 

NTOC National Table Olive Committee 

OH & S Occupational Health and Safety 

P Pasteurisation treatment 

PR Preservatives added 

PU Pasteurisation units 

R Refrigeration treatment 

RIRDC Rural Industries Research and Development Corporation 

rt Reference temperature 

S Sterilisation treatment 

SCC Specific chemical characteristics 

T.D.T. Thermal death times 

Z Z Curve Value 
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Executive Summary 

What the report is about 
 

The Voluntary Industry Standard for Table Olives in Australia (the Industry Standard) has been 
prepared by the National Table Olive Committee (NTOC) of the Australian Olive Association Ltd 
(AOA). It is a voluntary industry standard that establishes an objective basis for the wholesale and 
retail trade of table olive products in Australia. 

 
The Industry Standard is incorporated into the AOA’s Code of Practice for olive oil, table olives and 
other olive products (Revised 2012) (the Code), which aims to guarantee the authenticity of Australian 
table olives and distinguish these from other products by providing consumers with a recognisable 
quality seal – Certified Australian Table Olives™ which is a certified trademark. 

 
Who is the report targeted at? 

 

The Industry Standard will ‘lift the bar’ for Australian table olive producers, in terms of improved 
product quality, food safety and productivity. The benefits to producers, wholesalers and retailers in 
having a clear objective industry standard will also deliver associated benefits to all consumers of 
Australian table olives. 

 
Where are the relevant industries located in Australia? 

 

Table olives are grown in all Australian states. While South Australia and Victoria are major 
production areas, the largest producer of table olives in Australia is Tree Tops Plantation Pty Ltd 
which is near Griffith, New South Wales, and produced 600 tonne of product in the 2010 processing 
season (Source: AOA). Table olive production in Australia in 2011 was estimated to be 4000 tonnes 
with a gross production value of $12 million (Source: AOA). 

 
Generally, Australian table olive growers are small boutique operators and the number of table olive 
growers is increasing. The 2009 Australian Olive Industry R&D Survey showed that almost half of 
respondents were involved in the production of table olives. 

 
A snapshot of the Industry Standard 

 

The Industry Standard contains ten sections outlining the proposed testing regime for both Code of 
Practice certified and non-certified product for retail sale to the public, or wholesale to food service 
businesses. It also discusses the overarching application of the Australia New Zealand Food Standards 
Code to the production and sale of table olives in Australia. 

 
 Section 1: Scope 

Establishes that the Industry Standard applies to the fruit of the cultivated olive tree (Olea 
europaea L.) which has been suitably treated or processed and which is offered for trade and for 
final consumption as table olives or table olive products. 

 
 Section 2: Description 

Defines desired table olive characteristics of table olives; olive types and styles; treatments and 
trade preparations. 

 
 Section 3: Essential composition and quality factors 

Firstly, describes the physico-chemical characteristics of packing brine or juice including 
minimum sodium chloride content, maximum pH, and minimum lactic acidity; as applying to 
various table olive preparation methods. Secondly, describes pasteurisation and sterilisation 
parameters for table olive products. 
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 Section 4: Optional ingredients 
Lists other ingredients that may be used in the preparation of table olives. 

 
 Section 5: Quality criteria 

Provides trade descriptions and tolerances for defects that Australian producers should consider if 
exporting table olives. 

 
 Section 6: Food additives 

Links the Industry Standard to the Australia New Zealand Food Standards Code for approved 
food additives, processing aids, and limits for contaminants. 

 
 Section 7: Hygeine 

Establishes the general principles of food hygeine as established by the Australia New Zealand 
Food Standards Code and Codex. 

 

 Section 8: Microbiological criteria for processed table olives packed in bulk containers 
(non-pasteurised) 
Establishes microbiological criteria for unpasteurised table olives that may be offered for 
wholesale distribution including to food services. This section is adapted from the Federation of 
French Condiments Industries – Code of fair practice for table olives Dec 2000. 

 

 Section 9: Microbiological criteria for processed table olives intended for sale to end users 
(usually pasteurised) 
Establishes microbiological criteria for processed table olives intended for retail sale. This 
section is adapted from the Federation of French Condiments Industries – Code of fair practice 
for table olives Dec 2000, and incorporates Food Standards Australia New Zealand – Guidelines 
for the microbiological examination of ready-to-eat foods. 

 
 Section 10: Containers for retail sale 

Establishes that container filling weights/volumes and container labelling must meet the 
appropriate sections of the Australia New Zealand Food Standards Code. 
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Introduction 

Why a Voluntary Industry Standard for Table Olives in Australia? 

The key objective of the Australian Olive Association Ltd (AOA) Voluntary Industry Standard for 
Table Olives in Australia (the Industry Standard) is to ‘lift the bar’ for Australian table olive 
producers, in terms of improved product quality, food safety and productivity, and to deliver 
associated benefits to Australian consumers. 

 
The Industry Standard is a voluntary industry standard promulgated by the AOA that establishes an 
objective basis for the wholesale and retail trade in table olive products in Australia. 

 
The Industry Standard draws on the following technical sources: 

 International Olive Council (IOC) Trade Standard Applying to Table Olives COI/OT/NC No. 1 Dec 
20041

 

 Proposed Draft Codex Standard for Table Olives – Revision of CODEX STAN 66-1981 (No2- 
2009)2

 

 Federation of French Condiments Industries – Code of fair practice for table olives Dec 20003
 

 Australia New Zealand Food Standards Code.4 

The Industry Standard is incorporated into the AOA’s Code of Practice for olive oil, table olives and 
other olive products (revised 2012)5 (the Code), that aims to guarantee the authenticity of Australian 
table olives and distinguish these from other products by providing consumers with a recognisable 
quality seal – Certified Australian Table Olives™ which is a certified trademark (shown below). 

 

 
 
 
 
 
 
 

 

1 IOC Trade Standard Applying to Table Olives COI/OT/NC No. 1 Dec 2004: 
http://www.internationaloliveoil.org/documents/viewfile/3626-normoteng 
2 Proposed Draft Codex Standard for Table Olives - CODEX STAN 66-1981 (NO2-2009): 
ftp://ftp.fao.org/codex/Meetings/CCPFV/ccpfv25/pf25_04e.pdf 
3 Federation of French Condiments Industries - Code of fair practice for table olives Dec 2000 (English translation 
available on request): http://www.agrogroupe.com/Documents/code_des_pratiques_loyales.pdf 
4 Australia New Zealand Food Standards Code: 
http://www.foodstandards.gov.au/foodstandards/foodstandardscode.cfm 
5 Code of Practice for olive oil, table olives and other olive products (revised 2012) Australian Olive Association 
(AOA):     http://www.australianolives.com.au/content/code-of-practice 
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Testing against the Industry Standard 

Grower signatories to the Code will be required to undertake specified testing on a sample taken from 
each batch identified on table olive product labels to establish eligibility to apply the new Certified 
Australian Table Olives™ logo. 

 
In addition, AOA will undertake random testing against the proposed Industry Standard, for Code of 
Practice (CoP) accredited, and non CoP accredited table olive products. 

 
The AOA may determine which testing bodies will carry out testing for the purposes of the Code, 
and may use bodies endorsed by the CODEX Alimentarius Commission (Codex), the National 
Authority for Testing Agencies (NATA)6, the International Olive Council (IOC), or other such 
relevant organisations as it may see fit. 

 
 
 

Australia New Zealand Food Standards Code 

Note 1: Any business that processes or packs olive products in Australia is deemed a ‘food business’. 
All food businesses in Australia are already required to comply with the Australia New Zealand Food 
Standards Code, including Food Safety Standard 3.1.1: Interpretation and Application, Food Safety 
Standard 3.2.2: Food Safety Practices and General Requirements, and Food Safety Standard 3.2.3: 
Food Premises and Equipment. 

 
Note 2: Food Safety Standard 3.2.1: Food Safety Programs, that sets out the requirements for the 
control of food safety hazards during the production, manufacture and handling of food, is not 
mandatory for all food businesses. It applies to certain industry sectors that have been identified as 
being high risk. In some state jurisdictions, such as Victoria, all food businesses (including olive 
processors) are required to have a food safety program (except retail businesses selling low-risk pre- 
packaged food). 

 
Note 3: Further details on specific standards under the Australia New Zealand Food Standards Code 
are available on the Australian Government ComLaw website.7 

Note 4: Table olives as a fermented product are regarded as a medium food-safety risk. However, 
should there be a serious food-safety incident with table olives; regulation may be imposed on the 
industry. 

 
Note 5: Other jurisdictions may also require businesses to have HACCP*-based food-safety systems 
in place. Therefore, all food businesses need to check with their local authority for the requirements 
that apply in the state or territory where their business is located. 

 
* To assist in implementing good agricultural practice (GAP), and good manufacturing practice 
(GMP), AOA has also developed a Hazard Analysis Critical Control Point (HACCP) style Food 
Safety Plan for Table Olives8 template for the use of Code of Practice signatories. 

 
 
 
 
 
 
 
 
 

 

6 National Authority for Testing Agencies (NATA): http://www.nata.asn.au/ 
7 Australian Government ComLaw website: http://www.comlaw.gov.au/Search/food%20standards%20code 
8 The HACCP style Food Safety Plan for Table Olives is only available to AOA Code of Practice Signatories. 
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Australian Olive Association Ltd. 
  _ 

Voluntary Industry Standard for Table 
Olives in Australia 

 

  _ 

 
Section 1: Scope of the Industry Standard 

The Voluntary Industry Standard for Table Olives in Australia (the Industry Standard) applies to the 
fruit of the cultivated olive tree (Olea europaea L.) as defined in Section 2, which has been suitably 
treated or processed and which is offered for trade and for final consumption as table olives or table 
olive products. The Industry Standard also covers olives packed in bulk containers which are intended 
for repacking into consumer-size containers. 

 
The Industry Standard is a voluntary industry standard promulgated by the Australian Olive 
Association Ltd (AOA) that establishes an objective basis for the wholesale and retail trade in table 
olive products in Australia. 

 

Section 2: Description 

2.1. Product definition for table olives 
 

‘Table olives’ means the product: 
 

2.1.1. Prepared from the sound fruits of varieties of the cultivated olive tree (Olea europaea L.), 
chosen for their qualities which make them particularly suitable for processing. 

 
The specific qualities that are required of this fruit are essentially a ratio of flesh-to-stone (pit) typical of 
the variety; its refined nature; firmness; fine flesh; taste; the ease with which the flesh can be separated 
from the stone (pit); thin skin; small stone (pit); quality of its surface; and ability of the fruit to undergo 
various trade treatments and preservation processes. 

 
Olives intended for curing (processing) must be healthy, plump, firm, resistant to slight pressure; whole, 
not bumpy, deformed or squashed; of uniform colour (green olives in particular), without any blemishes 
other than natural pigmentation; and skin that adheres well, without holes, bruises or lesions, whatever 
their cause; and complying with tolerances as indicated later in the Industry Standard. 

 
2.1.2. Treated to remove its bitterness and preserved by natural fermentation, or by heat treatment, 
with or without the addition of preservatives, or by other means so as to ensure stability and safety of 
the product under the appropriate storage conditions, room temperature or refrigeration (refer to 
Section 3, Table 2). 

 
2.1.3. Packed with or without covering liquid in accordance with Section 3.1. 
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2.2. Types of olives 
 

2.2.1. Table olives are classified in one of the following types according to the degree of ripeness of 
the fresh fruits: 

 
a. Green olives: Fruits harvested during the ripening period, prior to colouring and when they have 
reached a size typical of the variety. Colour may vary from green to straw yellow. 

 
b. Olives turning colour: Fruits harvested before the stage of complete ripeness is attained. The skin 
may be partly pigmented rose to purple or brown. 

 
c. Black olives: Fruits harvested when fully ripe or slightly before full ripeness is reached. The skin 
may be glossy or matt, having acquired a black, purple black or dark brown colour, not only on the skin 
but at least three quarters through the flesh. The colour of black olives may also range from reddish 
black to violet black, deep violet, greenish black and deep chestnut brown with pigment in the flesh. 

 
2.2.2. The features of each type, use of certain processes, addition of various aromatic herbs and 
trade styles all allow for diversity in table olive preparation. 

 
 

2.3. Trade preparations 
 

2.3.1. The bitterness of the olives may be removed by alkaline treatment (lye-treated olives), by 
immersion in a liquid to dilute the bitter compound (soaking method), dehydration (heart or salt) or by 
biological processes (fermentation). The product so obtained may be preserved in brine according to 
its specific characteristics, in dry salt, in a modified atmosphere, by heat treatment, by preservatives, 
by acidifying agents, or by other means. 

 
2.3.2. Olives shall undergo (processing into) the following trade preparations: 

 
2.3.2.1. Treated olives: Green olives, olives turning colour or black olives that have undergone 
alkaline treatment, then packed in brine in which they undergo complete or partial fermentation, 
and preserved or not by the addition of acidifying agents and/or cold (refrigeration) or heat 
treatment: 

a. Treated green olives in brine. 

b. Treated olives turning colour in brine. 

c. Treated black olives. 

d. Non-fermented treated olives – these olives are treated immediately after removal of bitterness by 
either pasteurisation or by storing at a temperature of approximately 4°C, to prevent fermentation, 
microbiological or other forms of deterioration. 

2.3.2.2. Natural olives: Green olives, olives turning colour or black olives placed directly in 
brine in which they undergo complete or partial fermentation (anaerobic or aerobic), preserved or 
not by the addition of acidifying agents: 

a. Natural green olives. 

b. Natural olives turning colour. 

c. Natural black olives. 
 

2.3.2.3. Dehydrated and/or shrivelled olives: Green olives, olives turning colour or black olives 
that have undergone or not mild-alkaline treatment, preserved in brine or partially dehydrated in dry 
salt and/or by heating or by any other technological process: 

a. Dehydrated and/or shrivelled green olives. 
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b. Dehydrated and/or shrivelled olives turning colour. 

c. Dehydrated and/or shrivelled black olives. 
 

2.3.2.4. Olives darkened by oxidation (California Ripe Process): Green olives or olives 
turning colour preserved in brine, fermented or not, darkened by oxidation in an alkaline medium 
and preserved in hermetically sealed containers subjected to heat sterilisation (pasteurisation is 
ineffective); they shall be a uniform black colour. 

Note: For colour stabilisation, iron salts are used – refer to Section 6.1.7 of the Industry Standard. 
 

2.3.2.5. Specialties: Olives may be prepared by means distinct from or additional to, those set forth 
above. Such specialties retain the name ‘olive’ as long as the fruit used complies with the general 
definitions laid down in the Industry Standard. The names used for these specialties shall be 
sufficiently explicit to prevent any confusion, in purchasers’ or consumers’ minds, as to the origin and 
nature of the products and, in particular, with respect to the designations laid down in the Industry 
Standard. 

 
2.3.2.6. Black olives without lye treatment: If an aerobic fermentation method is used on green or 
turning colour olives – because they are exposed to air during the process, they darken by oxidation. 
Such olives are then preserved as above. 

 
2.3.2.7. Natural olives without fermentation: the olives may be partially debittered by successive 
changes of potable water or weak brine over a number of days after which the olives are stored in 
brine that has been acidified (refer to Section 3, Table 2). 

 
 

2.4. Styles 
 

Olives may be offered in one of the following styles. 
 

2.4.1. Whole olives: 
 

a. Whole olives: Olives, with or without their stem, which have their natural shape and from which 
the stone (pit) has not been removed. 

 
b. Cracked olives: Whole olives subjected to a process whereby the flesh is opened without 
breaking the stone (pit), which remains – whole and intact inside the fruit. 

 
c. Split olives: Whole olives that are split lengthwise by cutting into the skin and part of the flesh – 
without removing the stone. 

 
2.4.2. Stoned (pitted) olives: 

 
a. Stoned (pitted) olives: Olives from which the stone (pit) has been removed and which basically 
retain their natural shape. 

 
b. Halved olives: Stoned (pitted) or stuffed olives sliced into two approximately equal parts, 
perpendicularly to the major axis of the fruit. 

 
c. Quartered olives: Stoned (pitted) olives split into four approximately equal parts along and 
perpendicularly to the major axis of the fruit. 

 
d. Divided olives: Stoned (pitted) olives cut lengthwise into more than four approximately equal 
parts. 

 
e. Sliced olives: Stoned (pitted) or stuffed olives sliced into segments of approximately equal 
thickness. 
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f. Chopped or minced olives: Small pieces of stoned (pitted) olives of no definite shape and 
practically devoid (no more than 5 per 100 of such units by weight) of identifiable stem insertion 
units as well as of slice fragments. 

 
g. Broken-and-stoned (pitted) olives: Olives accidentally broken while being stoned (pitted) or 
stuffed. They normally contain pieces of the stuffing material. 

 
2.4.3. Stuffed olives: Stoned (pitted) olives stuffed either with one or more suitable products 
(pimiento, onion, almond, celery, anchovy, olive, orange or lemon peel, hazelnut, capers, etc.) or 
with edible pastes. 

 
2.4.4. Salad olives: Whole broken or broken-and-stoned (pitted) olives with or without capers, 
plus stuffing material, where the olives are the most numerous compared with the entire product 
marketed in this style. 

 
2.4.5. Olives with capers or medley: Whole or stoned (pitted) olives, usually small in size, with 
capers and with or without stuffing, packed with other edible pickled products such as pieces of 
onion, carrot, celery and other edible ingredients, where the olives are the most numerous 
compared with the entire product marketed in this style. 

 
2.4.6. Olive paste and tapenade: 

 
a. Olive paste: Exclusively olive flesh from processed green, turning colour, or black olives finely 
crushed. 

 
b. Tapenade: Traditionally, tapenade is a paste made from black olives, anchovies, capers, olive 
oil and aromatic herbs, all of which have been finely ground. A variety of other suitable 
ingredients may also be included. Similar preparations can be made from processed green or 
turning colour olives. 

 
 

2.5. Other styles 
 

Any other presentation of the product shall be permitted provided that the product: 
 

2.5.1. Is sufficiently distinctive from the other styles laid down in the Industry Standard. 
 

2.5.2. Meets all relevant requirements of the Industry Standard. 
 

2.5.3. Is adequately described on the label to avoid confusing or misleading the consumer. 
 
 

2.6. Sizing of olives for sale 
 

Table olives shall be size-graded according to the number of fruits per kilogram or hectogram (100 
gram). 

 
2.6.1. Olives should be of a uniform and commercially acceptable size range and of the same 
variety. Refer to Table 1 below. 

 
2.6.2. With specialty products, where different varieties are used, individual varieties should be of 
a uniform and commercially acceptable size range. 

 
2.6.3. Specialty table olive products with two or more olive varieties, two or more trade 
preparations or having different size olives are not required to conform to size grades as per Table 
1. 
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2.6.4. Olives intended for export should comply with Codex standards and/or other international 
standards as per importing country requirements. 

 
2.6.5 Olives are size-graded according to the number of fruits per kilogram or hectogram (100 gram) 
– refer to Table 1. 

 
Note: Individual size scale as per Table 1 to be included on label. Different scales may 
nevertheless be applied according to agreements between the buyer and seller. Solely where stuffed 
olives are concerned, as from size 201/220 the interval is 20 fruits up to size 401/420. 

 
Table 1: Table olive sizes scale 

 

The size scale, fruit in one kilogram 

60/70 121/140 261/290 
71/80 141/160 291/320 
81/90 161/180 321/350 

91/100 181/200 351/380 
101/110 201/230 381/410* 
111/120 231/260  

*above 410, the interval is 50 fruits. 
 
 

2.6.6. In the case of stoned (pitted) olives or stuffed olives (after removing the stuffing), the size 
shown shall be the one corresponding to the original whole olive. For the purpose of checking, the 
number of stoned (pitted) olives in one kilogram shall be multiplied by a coefficient set by each 
producing country. 

 
2.6.7. Within each size as defined above, it is stipulated that after having removed from a sample of 
100 olives, the olive having the largest horizontal diameter and the olive having the smallest 
horizontal diameter, the difference between the horizontal diameters of the remaining olives may not 
exceed 4 mm. 
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Section 3: Essential composition and quality factors 

3.1. Composition 
 

3.1.1. Basic ingredients: Olives as defined in Section 2 of the Industry Standard with or without 
covering liquid. 

 
3.1.2. Packing brines: This term applies to solutions of food-grade salts dissolved in potable water, 
with or without the addition of all or some of the ingredients listed under Section 4 of the Industry 
Standard. 

 
3.1.3. Brine shall be clean, free from foreign matter and shall comply with the hygiene rules laid down 
in Section 7 of the Industry Standard. If fermentation brines are used for packing olives they should be 
filtered to remove suspended solids before use. 

 
Note 1: For information on brine filtration and other good manufacturing practice (GMP) pointers 
refer to the Table Olive Production Manual.9 

Note 2: Where processed olives are placed in edible oil (e.g. olive or seed oil), the oil must meet 
FSANZ standards and the product must be approved as microbiologically safe by an approved 
laboratory. 

 
Table 2: Physico-chemical characteristics of packing brine or juice after osmotic balance 

 

Minimum 
actic acidity 
% lactic acid 

 
 
 
 
 
 
 
 
 
 
 

 
Note 3: Preparation types in Table 2: 

 
a. Treated olives covers all olives processed using sodium hydroxide as the debittering agent. 

 
b. Natural olives covers olives processed without using sodium hydroxide, processed by fermentation 
or soaking with water or weak brine. 

 
c. Dehydrated and/or shrivelled olives covers olives that have their moisture reduced by air drying, 
heat drying or are dried with coarse salt. 

 
Note 4: Explanation of abbreviations in Table 2 above: 

 SCC: specific chemical characteristics 

 MAT:modified atmosphere – carbon dioxide/nitrogen 
 
 

 

9 Table Olive Production Manual, by James Smyth (Publication pending RIRDC 2012): 
https://rirdc.infoservices.com.au/collections/oli 

 
Preparation 

Minimum sodium 
chloride content 

%

   

  SCC, 
MAT 

PR, 
R P, S 

SCC, PR, 
MAT R P, S

, 
T 

PR, 
R P, S 

Treated olives 5 4 GMP 4.0 4.0 4.3 0.5    

Natural olives 6 6 GMP 4.3 4.3 4.3 0.3 
   

Dehydrated and/or 
shrivelled olives 10 10 GMP GMP GMP GMP P GMP GMP

Olives darkened by 
oxidation GMP GMP GMP GMP GMP GMP P GMP GMP
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 PR: addition of preservatives sodium benzoate, potassium sorbate 

 R: refrigeration 0oC to 4oC 

 P: pasteurisation – indicative organism – propionic bacteria at 62.4oC and z curve of 5.25 

 S: sterilisation – at conditions that will kill Clostridium botulinum spores 

 GMP: good manufacturing practice 
 

Note 5: Other situations 

a. The Codex recommendation for olives darkened by oxidation – is non-specific. All such products 
should be sterilised with a salt content determined by GMP (generally low, e.g. 2–3%) and pH 7 or 
less. 

b. For specific table olive products that are intended to meet the Codex standard for pasteurisation or 
sterilisation, the precise methodology for production should be developed and authorised by an 
approved laboratory. 

c. Where possible aromatised olives and olive salad mixtures should meet the requirements of Table 2 
above, especially pasteurisation. 

d. Table olive products which are made according to traditional methods and which do not 
comply with the above physico-chemical characteristics, must achieve equivalent safety and 
quality characteristics before sale. 

 
Note 6: The presence of propionic acid and of its salts may be observed in table olive trade 
preparations that have undergone fermentation in conformity with GMP. 

 
 

3.2. Thermal treatments 
 

3.2.1. Characteristics of the thermal pasteurisation and sterilisation treatment applied to table olives, as 
evaluated in the packing brine or flesh – refer to Table 3 below: 

 
Table 3. Pasteurisation and sterilisation parameters for table olive products 

 

 
 
 

Preparation 

Minimum microbially lethal units 

5.25
PU 

62.4OC
FO 

10 

121OC 

P S 
Treated olives 15 - 
Natural olives 15 - 

Dehydrated and/or shrivelled olives 15 - 
Olives darkened by oxidation - 15 

 
 

3.2.2. Explanation of thermal treatments: 
 

Pasteurisation and sterilisation are thermal treatments designed to stabilise the finished product. 
Specific scales are used to ensure that the final product is innocuous. 
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3.2.2.1. Pasteurisation treatment (‘P’) 

Indicative organism – propionic bacteria at 62.4oC and z curve of 5.25 

Z ‘Pasteurisation units’ (PU), defined as the cumulative lethal rate during 
PU heat processes performed at temperatures below 100oC. Propionic bacteria 

rt shall be considered the reference microorganisms for table olives, for 
which the equation of the ‘thermal death time’ (T.D.T.) is defined by a 
‘reference temperature’ (rt) equal to 62.4oC and a z curve of 5.25. 

 
 

rt: the reference temperature is the temperature corresponding to a decimal reduction time which, 
together with the z curve, defines the logarithmic representation of the thermal death times (T.D.T.) 
curve of a given microorganism. 

z curve: plots the logarithmic representation of the thermal death times (T.D.T.), according to 
temperature (T.D.T. curve); it is equivalent to the number of degrees for the curve to traverse one log 
cycle. 

For lye-treated olives, natural olives (untreated), dehydrated and/or shrivelled olives a minimum of 15 
pasteurisation units are required. In practical terms this is achieved by heating the table olives to 
62.4°C for 15 minutes. If higher temperatures are used, the exposure time can be reduced. All 
pasteurisation procedures should be validated by an approved microbiological laboratory. 

3.2.2.2. Sterilisation treatment (‘S’) 

At conditions that will kill Clostridium botulinum spores. 

Z ‘Cumulative sterility value’ (FO), is the integral or sum of the partially 
FO lethal rates obtained during sterilisation and expressed as exposure time at a 

rt reference temperature. When the reference temperature rt is fixed at 121oC 
and the z curve at 10oC, the FO value applicable to olives darkened by 
oxidation is obtained. 

 
 

Lethal rate: reciprocal of the number of minutes of heat exposure required to destroy a given 
microorganism at a specific temperature. 

Thermal death time: heating time, at a specific temperature and in specific conditions, required to 
reduce the initial microbial population by a factor of 1012. 

Decimal reduction time: heating time, in minutes, required to reduce the active population of a 
bacterial suspension by one tenth. 
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Section 4: Optional ingredients 

Other ingredients may be used such as: 
 

1. Water (potable or suitably treated to potable water standards) 

2. Food grade salts 

3. Vinegar – all food grades 

4. Edible oil – olive oil 

5. Sugars 

6. Any single or combination of edible material used as an accompaniment or stuffing such as, for 
example, pimiento, onion, almond, celery, anchovy, capers, or pastes thereof 

7. Dried food-grade spices and aromatic herbs or natural extracts thereof 

8. Authorised food additives (including colourings and flavourings) (refer to Australia New Zealand 
Food Standards Code – Standard 1.1.1) 

 
 
 

Section 5: Quality criteria 

Table olives must be considered as edible and shall have the characteristic taste, smell, colour and 
texture of the product and shall comply with the hygiene rules laid down in Section 7 of the Industry 
Standard. 

 
5.1. Qualitative  classification 

 
Note: The following descriptions are adapted from the IOC Trade Standard Applying to Table 
Olives, and Australian producers should consider using these especially if intending to export 
table olives. 

 
Subject to the defects and allowances mentioned below in Section 5.1.3 of the Industry Standard, 
table olives are classified in one of the following trade categories. 

 
5.1.1. Trade categories 

 
5.1.1.1. Premium (equivalent to ‘Extra’ or ‘Fancy’): This category is for the best-quality fruit that 
exhibits above-average to excellent visual, textural and other organoleptic characteristics, specific to 
the variety and trade preparation and having a cumulative maximum of tolerances for defects of 12%; 
providing this does not affect the overall favourable aspect or organoleptic characteristics of each fruit, 
they may have very slight colour, shape, flesh-firmness or skin defects. Whole, split, stoned (pitted) 
and stuffed olives of the best varieties may be classified in this category, providing their size exceeds 
351/380. 

5.1.1.2. Choice (equivalent to ‘First’ ‘1st’ or ‘Select’): This category is for good-quality fruit that 
exhibits good or average visual, textural and other organoleptic characteristics specific to the variety 
and trade preparation, and having a cumulative maximum of tolerances for defects of 17%; providing 
this does not affect the overall favourable aspect or organoleptic characteristics of each fruit, they may 
have very slight colour, shape, flesh-firmness or skin defects. All the types, preparations and styles of 
table olives may be classified in this category, except for chopped, or broken olives and olive pastes. 

5.1.1.3. Standard (equivalent to ‘Second’, ‘2nd’ or ‘Regular’): This category is for reasonable- 
quality fruit that is still edible that exhibits below-average visual, textural and other organoleptic 
characteristics, and having a cumulative maximum of tolerances for defects of 22%. 
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5.1.1.4. Substandard: This category is for table olives that have more than 22% physical defects, do 
not comply with the general conditions defined for table olives in Section 2.1 of the Industry Standard, 
including olives that exhibit poor visual or textural characteristics but still meet minimum organoleptic 
characteristics, e.g. no mould, rancidity, zapatera. This fruit is not edible as a table olive but might still 
be used in a chopped medley or for olive paste or tapenade production. 

 
5.1.2. Definitions of defects 

 
5.1.2.1. Visual 

 
a. Harmless extraneous material: Any vegetable matter not injurious to health, nor aesthetically 
undesirable, for example leaves, separated stems, but not including substances the addition of which 
has been authorised in the Industry Standard. 

b. Blemished fruit: Olives with marks on the skin that are more than 9 mm2 in surface area and that 
may or may not penetrate through to the flesh. 

 
c. Mutilated fruit: Olives damaged by tearing the epicarp to such an extent that a portion of the 
mesocarp becomes visible. 

 
d. Broken fruit: Olives damaged to such an extent as to affect their normal structure. 

 
e. Shrivelled fruit: Olives which are so abnormally wrinkled as to affect their appearance. The 
slight superficial wrinkles displayed by certain trade preparations shall not be considered a defect. 

 
f. Abnormal colour: Olives the colour of which is distinctly different from the characteristic colour of 
the trade preparation in question and from the average of a representative sample of the lot. 

 
g. Stems: Stems attached to the olives and which measure more than 3 mm in length when measured 
from the shoulder of the olive. Not considered a defect in whole olives presented with stem attached. 

 
h. Defective stuffing: Olives presented in the stuffed olive style which are totally or partly empty in 
comparison with the trade preparation in question and with the average of a representative sample of 
the lot. 

 
i. Stone (pit) or stone (pit) fragments (except for whole olives): Whole stones (pits), or stone (pit) 
fragments measuring more than 2 mm along their longest axis. 

 
5.1.2.2. Textural 

 
a. Abnormal texture (kinaesthetic sensations): Olives which are excessively or abnormally flabby 
or tough in comparison with the trade preparation in question and with the average of a representative 
sample of the lot. 

 

5.1.2.3. Gustatory 
 
a. Abnormal taste: Residual bitterness, salty, acidic, poor balance between the various olive 
flavours and tastes in comparison with the trade preparation in question and with the average 
of a representative sample of the lot – refer to Section 5.3. 

 

b. Abnormal olfactory: Abnormal fermentation (putrid, butyric, zapatera), musty, rancid, 
‘cooked’, soapy, metallic, earthy, winey-vinegary – refer to Section 5.3. 
5.1.3. Tolerances for defects 

The maximum defect tolerances for each trade category, by type of olives and for olives darkened by 
oxidation, are given in Table 4. 
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Table 4: Tolerances for defects whole, stoned (pitted) or stuffed olives 
 

  Premium category Choice category Standard category 

Green 
olives 

Olives 
darkened 
by 
oxidation

Olives 
turning 
colour 
and black
olives 

Green 
olives 

Olives 
darkened 
by 
oxidation

Olives 
turning 
colour 
and black
olives 

Green 
olives 

Olives 
darkened 
by 
oxidation 

Olives 
turning 
colour and
black 
olives 

Whole olives, stoned (pitted) 
or stuffed olives 

 

 
% 

 

 
% 

 
% 

 
% 

 
% 

 
% 

 
% 

 

 
% 

 
% Maximum tolerances as % of 

fruit: 

Stones (pits) and/or stone (pit) 
fragments 

1 1 2 1 1 2 1 1 2 

Broken fruit 3 3 3 5 5 5 7 7 7 

Defective stuffing:      
– Place-packed 1 1 1 2 2 2 - - - 

– Random-packed 3 3 3 5 5 5 7 7 7 

Blemished fruit 4 4 6 6 6 8 10 6 12 

Mutilated fruit 2 2 3 4 4 6 8 8 10 

Shrivelled fruit 2 2 4 3 3 6 6 6 10 

Abnormal texture 4 4 6 6 6 8 10 10 12 

Abnormal colour 4 4 6 6 6 8 10 10 12 

Stems 3 3 3 5 5 5 6 6 6

Cumulative maximum 
tolerances of these defects as 

% of fruit 

 
12 

 
12 

 
12 

 
17 

 
17 

 
17 

 
22 

 
22 

 
22 

 

Maximum tolerance as units 
per kg or fraction 

                 

Harmless extraneous material 1 1 1 1 1 1 1 1 1 

 

Note 1: Tolerances shall be assessed in a minimum sample of 200 olives taken in accordance with 
Codex General Guidelines on Sampling CAC/GL 50-2004.10

 

Note 2: Olives presented in the halved, quartered, divided, sliced, chopped or minced, broken, salad 
olive (except when prepared with whole olives) and olive paste styles: the presence of a stone (pit) or 
stone (pit) fragment shall be tolerated in every 300 grams of net drained content of olive flesh. 

 
 

5.2. Lot acceptance 
 

A lot should be considered as meeting the applicable quality requirements referred to above in Section 
5.1.3. of the Industry Standard, when the requirements which are based on sample averages are 
complied with. 

 
 
 

 

10 Codex General Guidelines on Sampling CAC/GL 50-2004:  
http://www.codexalimentarius.org/download/standards/10141/CXG_050e.pdf 
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5.3. Organoleptic assessme nt  
 

Organoleptic characteristics shall be determined in accordance with IOC Method Sensory Analysis 
of Table Olives COI/OT/MO No 1/Rev.2, November 2011.11 For further explanation of organoleptic 
assessment of table olives see pp 263–273 of Producing Table Olives by Stan Kailis and David 
Harris.12

 

 

 
Section 6: Food additives and processing aids 

6.1. Food additives13
 

All food additives including acidity regulators; antioxidants; firming agents; flavour enhancers; 
flavouring agents; preservatives, colour retention agents; processing aides, and colourings must be of 
food grade quality, be used in accordance with GMP and comply with the Australia New Zealand 
Food Standards Code. 

6.1.1. Acidity regulators 
 

INS No. Name of food additive Maximum level (expressed as m/m 
weight of flesh) 

260 Acetic acid  
 

Limited by GMP 
270 Lactic acid 
330 Citric acid 
334 L (+) tartaric acid 

 

6.1.2. Antioxidants 
 

INS No. Name of food additive Maximum level (expressed as m/m 
weight of flesh)

300 L-ascorbic acid Limited by GMP 
 

6.1.3. Firming agents 
 

INS No. Name of food additive Maximum level (expressed as m/m 
weight of flesh) 

327 Calcium lactate  
Limited by GMP 333 Calcium citrate 

509 Calcium chloride 
 

6.1.4. Flavour enhancers 
 

INS No. Name of food additive Maximum level (expressed as m/m 
weight of flesh)

621 Monosodium glutamate 500 mg/kg 
 
 
 
 

 

11 IOC Method Sensory Analysis of Table Olives COI/OT/MO No 1/Rev.2, November 2011: 
http://www.internationaloliveoil.org/documents/viewfile/4130-met-ot-org-eng 
12 Producing Table Olives by Stan Kailis and David Harris, ISBN 978 0 643092 03 7 2007, Landlinks Press 150 
Oxford street (PO Box 1139), Collingwood Vic 3066. 
http://www.scribd.com/doc/46731972/Producing-Table-Olives 
13 Australia New Zealand Food Standards Code – Food Additives: 
http://www.foodstandards.gov.au/consumerinformation/additives/ 
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6.1.5. Flavouring agents 
 

INS No. Name of food additive Maximum level (expressed as m/m 
weight of flesh)

  Natural flavours as defined by the Codex 
Guidelines for the Use of Flavourings14

 
Limited by GMP 

 

6.1.6. Preservatives 
 

INS No. Name of food additive Maximum level (expressed as m/m 
weight of flesh)

 
200 

Sorbic acid and its sodium and potassium 
salts (expressed as sorbic acid) 

1000 mg/kg under the Industry Standard 
(Note 1) 
500 mg / kg under Codex (Note 2) 

 
210 

Benzoic acid and its sodium and 
potassium salts (expressed as benzoic 
acid) 

 
1000 mg/kg 

 

Note 1: For the Australian market the use of sorbic acid or benzoic acid is approved under the 
Australia New Zealand Food Standards Code to a maximum level of 1000 mg/kg. 

 
Note 2: If exporting table olives under the Codex standard the use of sorbic acid is approved to a 
maximum level of 500 mg/kg. 

 
6.1.7. Colour retention agents (to maintain the colour of olives darkened by oxidation) 

 

INS No. Name of food additive Maximum level: g/kg (expressed as m/m 
weight of flesh)

579 Ferrous gluconate 150 mg /kg as total Fe 
585 Ferrous lactate (Note 3) 

 

Note 3: Use of ferrous lactate (INS No 585 – 150 mg/kg as total Fe) is approved for use under Codex, 
but is not permitted under the Australia New Zealand Food Standards Code. 

 
6.1.8. Processing aids (maximum level limited by GMP) 

 

Function Substance (s) 
Fermentation control Cultures of lactic microorganisms 
Prevention of the presence of O2 Nitrogen 
Prevention of the presence of O2 and preservation Carbon dioxide 
Homogenisation and improvement of colour 
development 

Manganese lactate 
Manganese gluconate 

Debittering and darkening (ripe olives) Sodium or potassium hydroxide 

Control of pH 
Hydrochloric acid 
Carbon dioxide 

 
6.2. Contaminants: 

 
6.2.1. Heavy metals: Table olives shall comply with the contaminant limits as stipulated by the Australia 
New Zealand Food Standards Code (Standard 1.4.1). For export to countries where the Codex Table 
Olive Standard is accepted, then additives must meet Codex standards. 

 
 

 

14 Codex Guidelines for the Use of Flavourings (CAC/GL 66-2008) 
http://www.codexalimentarius.org/download/standards/11020/cxg_066e.pdf 
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6.2.2. Pesticide residues: Products covered by the Industry Standard shall comply with those 
maximum pesticide residue limits (MRLs) established by the Australia New Zealand Food Standards 
Code (Standard 1.4.2) for these commodities. 

 
 
 

Section 7: Hygiene 

7.1. Australia New Zealand Food Standards: Table olives must be prepared and handled in 
accordance with the appropriate sections of the Australia New Zealand Food Standards Code. 

7.2. Microbiological criteria15: The products must also comply with any microbiological 
criteria established by the Australia New Zealand Food Standards Code. Microbiological criterion 
for food defines the acceptability of a product or a food lot, based on the absence or presence, or 
number of microorganisms, and/or quantity of their toxins/metabolites, per unit(s) of mass, volume, 
area or lot. 

 
7.3. Foreign matter: To the extent possible in good manufacturing practice, the olives shall be free 
from any objectionable matter. Foreign visible contaminants – cracked or slit olives may have cloudy 
brines; herbs and spices have particulate properties. 

 
7.4. Microbiological deterioration: The olives and brine shall be devoid of any microbiological 
deterioration caused in particular by putrid, butyric or zapatera fermentation. 

 
7.5. Sampling and testing: When tested by appropriate methods of sampling and examination of 
table olives (refer to FSANZ Guidelines for the microbiological examination of ready-to-eat foods).16

 

7.6. Olives shall be free from pathogenic and/or contaminant microorganisms likely to 
develop in the product in normal storage conditions; and olives shall be free from substances from 
microorganisms in amounts which may represent a hazard to health. 

 
7.7 Fermented olives held in bulk in a covering liquid may contain microorganisms used for 
fermentation, notably lactic bacteria and yeasts. The number of such microorganisms (lactic 
bacteria and/or yeasts) in a selective culture medium may, for each one, be up to 109 colony- 
forming units per ml of brine or per gram of flesh, depending on fermentation level. 

 
7.8. Olives preserved by heat sterilisation (such as olives darkened by oxidation) shall have 
received a processing treatment sufficient both in time and temperature to destroy spores of 
Clostridium botulinum. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

15 Principles for the Establishment and Application of Microbiological Criteria for Foods CAC/GL 27-1997: 
http://www.codexalimentarius.org/download/standards/394/CXG_021e.pdf 
16 FSANZ Guidelines for the microbiological examination of ready-to-eat foods: 
http://www.foodstandards.gov.au/_srcfiles/Guidelines%20for%20Micro%20exam.pdf 
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Section 8: Microbiological criteria for processed table 
olives packed in bulk containers (non-pasteurised) 

8.1. Microbiological  criteria 
 

This section establishes microbiological criterial for non-pasteurised table olives packed in bulk 
containers that may be offered for wholesale distribution including to food services. 

 
Table 5: Microbiological criteria for processed table olives in bulk containers (non- 
pasteurised) 

 

 
Products 

 
Microorganism 

Test 
criterion 

 
n 

 
c 

m 

(cfu) 

M 

(cfu) 

All table 
olive trade 
products 
(Section 
2.2) and 
styles 
(Section 
2.3) 

Salmonellas Compulsory 5 0 Not detected 
in 25g 

- 

Escherichia coli Indicative 5 0 1.10²/g  

Staphylococci (coagulase- 
positive) 

Compulsory 5 2 1.10²/g 1.103/g 

Clostridium perfringens Compulsory 5 2 1.10²/g 1.103/g 

Aerobic micro-organisms 
tested at 30°C 

Indicative 5 2 5.106/g 5.107/g 

Lactic Bacteria Indicative 5 2 1.109/g 1.1010/g 

Listeria monocytogenes Compulsory 5 0 1.10²/g - 

Faecal coliforms* Indicative 5 2 1.10²/g 1.103/g 

Sulphite-reducing 
anaerobes 

Indicative 5 2 1.10²/g 1.103/g 

Yeasts Indicative 5 2 5.105/g 5.106/g 

Moulds Indicative 5 2 5.10²/g 5.103/g 

*Testing for faecal coliforms may replace testing for Escherichia coli. 
 

8.2. Interpretation 

The microbiological criteria quoted in Table 5 above and in Section 9 below are to be interpreted as 
follows: 

Indicative: Organisms where numbers exceeding the microbiological criteria points to inadequate 
processing for safety. A positive test for indicator organisms does not necessarily point to the presence 
of pathogenic organisms in the same product. 

Compulsory: Organisms where numbers exceeding the microbiological criteria points to 
contamination of the product by pathogenic organisms in the same product. 

cfu: Means colony-forming units. 

c: Means the maximum-allowable number of defective sample units producing readings between ‘m’ 
and ‘M’ as specified in this Industry Standard. 

M: Means the microbiological level where exceeded in one or more defective sample units would 
cause the lot to be rejected as specified in this Industry Standard. 

m: Means the acceptable microbiological level in a sample unit as specified in this Industry Standard. 
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Microorganism: Means a microbiological agent as specified in this Industry Standard. 

n: Means the minimum number of sample units which must be examined from a lot of food as 
specified in this Industry Standard. 

A batch that is sampled is considered to be non-satisfactory for consumption when the following 
occurs: 

a. The number of sample units with a microbiological level between ‘m’ and ‘M’ is greater than ‘c’; 
or 

b. A sample unit exhibits a microbiological level that is higher than ‘M’, or includes Salmonella in 25 
g. 

 
Note 1: The microbiological criteria listed in Table 5 and in Section 9 are to be assessed using 
recognised methods for Bacillus cereus, Clostridium perfringens, Escherichia coli, Staphylococcus 
aureus, Listeria monocytogenes and Salmonella. The size of the sample subjected to microbiological 
analysis (‘n’) must not be less than 5 units. 

 
Note 2: In Table 5 testing for faecal coliforms may replace testing for Escherichia coli. 

Note 3: Suggested limit for in-house laboratory testing is 1.103 cfu/ml of brine or per gram of flesh. 

Note 4: Table 5 also includes the requirements for non-fermented olives that have been produced by 
multiple water or weak brine changes to debitter before placing in suitable acidified brine. 

Note 5: Brines and packing solutions must meet the criteria of Section 3 of the Industry Standard. 
 

Note 6: When ‘sold on’, purchasers shall: 

a. Not dilute or alter the brine or packing solution without reference to the requirements of this 
Industry Standard. 

b. Store the bulk olives away from heat in a cool place, preferably at 4oC. 

c. Before serving the olives for immediate consumption, rinse the olives in potable water and 
embellish as required (e.g. olive oil, wine vinegar, herbs and spices). 

Section 8 content is adapted from the Federation of French Condiments Industries – Code of fair 
practice for table olives Dec 2000. 

 

 
Section 9: Microbiological criteria for processed table 
olives for sale or distribution to end users 

This section establishes microbiological criterial for table olives offered for retail sale to the public, 
including table olives with or without packing solution, olive pastes and tapenades. These products 
would usually be pasteurised. 

9.1. Table olive products given thermal treatment (pasteurisation but not sterilisation) to ensure 
biological stability for storage (when stored) at room temperature: After steam treatment 
(pasteurisation) stability of the product is attained, after 7 days storage at 37°C. 

 
9.1.1. Testing criteria: For olives pasteurised in final containers, allow at least 7 days to stabilise the 
product, then test for effectiveness of pasteurisation using an indicator organism – suggest 
Lactobacillus. Additional tests could be for yeast/moulds and E. coli or faecal coliforms. 

 
9.1.3. All pasteurised olives: Must meet the microbiological requirements of Section 9.3 of the 
Industry Standard, including table olives with or without packing solution, olive pastes and tapenades. 

Annex VI - 28



 

9.1.4. Brines and packing solutions: Must meet the criteria of Section 3 of the Industry Standard. 
 
 

9.2. Table olive products not given thermal treatment: Applies to all packed table olive products of 
this group. 

 
9.2.1. Compulsory criteria: 

Salmonellas: not detected in 25 g n=5, c=0, m=0 cfu/g 

Staphylococci (coagulase-positive) n=5, c=2, m=1.102 cfu/g, M=1.103 cfu/g 

Clostridium perfringens n=5, c=2, m=1.102 cfu/g, M=1.103 cfu/g 

Listeria monocytogenes n=5, c=0, m=1.102 cfu/g 

9.2.2. Indicative criteria: 

Escherichia coli n=5, c=0, m=1.102 cfu/g 

Faecal coliforms* n=5, c=2, m=1.102 cfu/g, M=1.103 cfu/g 

*Testing for faecal coliforms may replace testing for Escherichia coli. 
 

Aerobic Micro-organisms tested at 30°C: 

a. Fermented green olives, green stoned (pitted) olives, olives stuffed with vegetable matter and black 
olives in brine n=5, c=2, m=5.106 cfu/g, M=5.107 cfu/g 

b. Cured black olives, Greek-style olives and green olives stuffed with fish paste or with matter of 
animal origin n=5, c=2, m=1.106 cfu/g, M=1.107 cfu/g 

Yeasts n=5, c=2, m=5.105 cfu/g, M=5.106 cfu/g 

Moulds n=5, c=2, m=5.102 cfu/g, M=5.103 cfu/g 

9.2.3. All non-pasteurised olives: Must meet the above compulsory and indicative microbiological 
requirements as well as those in Section 9.3 of the Industry Standard, including table olives with or 
without packing solution. 

 
 

9.2.4. Brines and packing solutions: Must meet the criteria of Section 3 of the Industry Standard. 

 
9.3. Categories of microbiological quality 

FSANZ Guidelines for the microbiological examination of ready-to-eat foods identify four categories 
of microbiological quality for ready-to-eat foods based on levels of indicator organisms and the 
number or presence of pathogens. These are satisfactory, marginal, unsatisfactory and potentially 
hazardous – refer to Table 6. 

Satisfactory: Results indicate good microbiological quality. No action required. 

Marginal: Results are borderline in that they are within limits of acceptable microbiological quality 
but may indicate possible hygiene problems in the preparation of the food. Action: Re-sampling may 
be appropriate. Premises that regularly yield borderline results should have their food-handling 
controls investigated. 

Unsatisfactory: Results are outside of acceptable microbiological limits and are indicative of poor 
hygiene or food handling practices. Action: Further sampling and re-testing, including the sampling of 
other foods from the food premise may be required and an investigation undertaken to determine 
whether food-handling controls and hygiene practices are adequate. 

Annex VI - 29



 

Potentially hazardous: The levels in this range may cause food-borne illness and immediate remedial 
action should be initiated. Action: Consideration should be given to the withdrawal of any of the food 
still available for sale or distribution and, if applicable, recall action may be indicated. An  
investigation of food production or handling practices should be instigated to determine the 
source/cause of the problem so that remedial actions can commence. 

 
 

Table 6: Guideline levels for determining the microbiological quality of ready-to-eat foods 
 

 
 
 

Microorganism 

Microbiological quality (cfu per gram) 

Satisfactory Marginal Unsatisfactory Potentially 
hazardous 

Salmonellas Not detectable in 25 g     detected 

Escherichia coli < 3 cfu/g < 102 cfu/g > 102 cfu/g pathogenic 
strains of E.coli 
should be absent

Coagulase +ve 
staphylococci 

< 102 cfu/g 102–103 cfu/g 103–104 cfu/g > 104 cfu/g 
SET +ve 

Clostridium 
perfringens 

< 102 cfu/g 102–103 cfu/g 103–104 cfu./g > 104 cfu/g 

Listeria 
monocytogenes 

Not detectable in 25 g Detected but
< 102 cfu/g 

> 102 cfu/g 

Table 6 is adapted from FSANZ Guidelines for the microbiological examination of ready-to- 
eat foods. 
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9.3. Justification of microbiological criteria 
 

Table 7 presents the justification of threshold levels for microorganisms of interest. 
 
 

Table 7: Justification of microbiological criteria 
 

Microorganism Threshold Justification 

Salmonellas Absent in 25 g Pathogen. testing is desirable even though 
risk is minimal due to fact that product is not 
particularly susceptible to its development 

Staphylococci 

(coagulase-positive) 

<1.10²/g Pathogen. minimal risk but good indicator 
for contamination of human origin during 
handling of product 

Escherichia coli and faecal 
coliforms 

<1.10²/g Tracers for faecal contamination. Testing for 
Escherichia coli is best performed on 
vegetable matter since populations of faecal 
coliforms are not always synonymous with 
faecal contamination 

Aerobic mesophilic 
microorganisms 

1.106 to 5.106 /g 
depending on the type of 
product 

Indicators for pilot-testing (figures reported 
by professionals, based on good quality 
products) 

Lactic bacteria 1.109/g Presence in unpasteurised products 

Yeasts <5.105/g Presence in unpasteurised products 

Moulds <5.102/g Presence in unpasteurised products 

Sulphite-reducing 
anaerobes 

<1.10²/g as indicative or 
compulsory depending 
on type of trade style 

Good indicator for colonies of bacillus 

Clostridium perfringens <1.10²/g as indicative or 
compulsory depending 
on type of trade style 

Pathogen. Indicator of anaerobic flora. 
Threshold figure applies to commercial 
treatments for raw semolina and/or cooked 
vegetables 

Listeria monocytogene <1.10²/g Pathogen. Widespread in the environment. 
Organism can survive in fermented olives. 

 

Section 9 content is adapted from the Federation of French Condiments Industries – Code of fair practice for 
table olives Dec 2000. 
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Section 10: Containers and labelling of containers for 
retail sale 

Containers’ filling weights/volumes, and container labelling must meet the appropriate sections of the 
Australia New Zealand Food Standards Code. 
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The Voluntary Industry Standard 
for Table Olives in Australia 

 
Pub. No. 12/111 

 
The Voluntary Industry Standard for Table Olives in Australia 
(the Industry Standard) has been prepared by the National 
Table Olive Committee (NTOC) of the Australian Olive 
Association Ltd (AOA). It is a voluntary industry standard that 
establishes an objective basis for the wholesale and retail 
trade of table olive products in Australia. 

The Industry Standard will ‘lift the bar’ for Australian table 
olive producers, in terms of improved product quality,    
food safety and productivity. The benefits to producers, 
wholesalers and retailers in having a clear objective industry 
standard will also deliver associated benefits to all consumers 
of Australian table olives. 

RIRDC is a partnership between government and industry  
to invest in R&D for more productive and sustainable rural 
industries. We invest in new and emerging rural industries, a 
suite of established rural industries and national rural issues. 

Most of the information we produce can be downloaded for 
free or purchased from our website <www.rirdc.gov.au>. 

RIRDC books can also be purchased by phoning 
1300 634 313 for a local call fee. 

 
 
 

   

 

 
 

Phone: 02 6271 4100 

Fax: 02 6271 4199 

Bookshop: 1300 634 313 

Email: rirdc@rirdc.gov.au 

Postal Address:  PO Box 4776, 
Kingston ACT 2604 

Street Address: Level 2, 15 National Circuit, 
Barton ACT 2600 

 
 

www.rirdc.gov.au 
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Foreword 

The Australian table olive industry/trade currently has no nationally accepted guidelines for ensuring 
the quality and safety of processed table olives. The aim of the project was to scope the Australian 
table olive industry, compile quality and safety data by laboratory investigation and from the 
literature, and prepare a manual for olive growers and processors. This report covers these objectives 
from both national and international viewpoints and the manual is presented as a second publication 
from this project. 

 
Table olives are either produced domestically or imported from overseas. The Australian and 
international food industries have recognised the importance of quality assurance and in particular the 
implementation of quality systems such as ISO 9000 series and SQF 2000 and HACCP (Hazard 
Analysis Critical Control Point) in processing foods. As olives are a fermented food product, it is 
essential that stakeholders, such as growers and processors, be provided with the necessary quality and 
safety information. 

 
The current report covers the following areas. 

 
• Historical and international table olive perspectives 
• Australian table olive perspectives 
• Production of raw olives 
• Establishment of table olive enterprises 
• Quality and safety aspects of table olives 

 
Australia has the ideal conditions for growing and processing table olives. The industry is in its 
infancy and most producers are at the boutique/small-scale level. In a climate where the majority of 
table olives eaten by Australians are imported, real opportunities exist for a domestic table olive 
industry. Attention to quality and safety will ensure that Australian table olive producers are in a 
position to tackle and make inroads into the international export market. 

 
This project was funded from RIRDC Core Funds, which are provided by the Federal Government. 

 
This report is an addition to RIRDC’s diverse range of over 1000 research publications, forms part of 
our New Plants R&D program, which aims to facilitate the development of new industries based on 
plants or plant products that have commercial potential for Australia. 

 
Most of our publications are available for viewing, downloading or purchasing online through our 
website: 

 
• downloads at www.rirdc.gov.au/fullreports/index.htm 

• purchases at www.rirdc.gov.au/eshop 
 
 

Simon Hearn 
Managing Director 
Rural Industries Research and Development Corporation 
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Executive Summary 
With the escalating activities of the Australian Olive Industry there is demand for detailed information 
on processing table olives particularly with reference to safety. Such information is included in this 
report and makes reference to specifications, processing procedures and the importance of good 
manufacturing procedures and good hygienic procedures in the processing of table olives. 

 

Elements of the project are summarised as follows: 
• Literature search 
• Data collection 
• Situation analysis of Australian table olive industry stakeholders 
• Establishment of chemical, physical, microbiological and testing methodologies 
• Analytical testing of olives 
• Information on olive processing 
• The Australian Table Olive Production Manual© 
• Implementation of table olive processing education at Tertiary. Technical and further education 

institutions. 
 

As a result of the above, preparing a meaningful report for the Australian olive industry, the 
investigators have focussed the report along the following lines which includes research and literature 
data and material at points relevant to the discussion of specific topics. Areas of research are indicated 
in the body of the text. 

 

Chapter 1. Historical and international table olive perspectives 
Chapter 2. Australian table olive perspectives 
Chapter 3. Production of raw olives 
Chapter 4. Establishment of table olive enterprises 
Chapter 5. Quality and safety aspects of table olives 
Chapter 6. Methods for testing and assessing table olives 

The Australian Table Olive Production Manual is a complementary publication to this report and 
provides the practical application of the material in this report and presented in a manner that can be 
used by table olive growers and processors as well as those in education institutions. 

 

Chapter 1. This chapter reviews briefly the early history of the olive with reference to table olives 
and current aspects of the international table olive trade. Here Australian olive growers/processors 
need to understand how the Australian table olive industry will articulate within the international 
market place particularly with respect to exportation of table olive products. Australia is a significant 
importer of table olives particularly from Spain and Greece so opportunities exist for expanding the 
Australian table olive industry. 

 

Chapter 2. This chapter reviews current perspectives on table olives in Australia. Clearly 
Australians on a per capita basis eat small quantities of olives - approximately 0.9kg/person/year. 
Olive consumption is increasing, but more public education is required to promote consumption. 
Australian table olive production is increasing, but annual production levels are low compared to 
imported table olive products. Many table olive varieties are available from Australian olive nurseries, 
many of which were introduced in the 19th and 20th centuries. Principle varieties are Manzanilla, 
Kalamata, Sevillana and Jumbo Kalamata. New varieties are being introduced. The nature of table 
olive products available for sale in Australia are whole, stuffed and marinated olives with herbs and 
spices sold loose or in consumer packs. Supermarkets, continental delicatessens and specialty food 
shops are the main outlets. Very few Australian processed table olives are on the shelves of all these 
outlets. National supermarkets sell a substantial range of loose and packaged table olive products. 
Australian table olive producers except for one processor in South Australia are at the boutique or 
small-scale level. 
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Chapter 3. Table olive quality begins at the planning stage. Growers need to select varieties that 
meet consumers needs. Consumers like both black and green table olives that medium to large in size 
with good texture and flavour. Raw olives need to be produced under conditions which maximise 
these attributes. Authentic planting stock should be used to establish the olive orchard at spacing 
distances suitable for manual harvesting. Olive trees should be trained so that harvesting does not 
damage the fruit. Productive trees should receive sufficient irrigation and nutrition to ensure healthy 
trees and olives. Where chemicals are used in the management of the olive orchard only approved 
products should be used and withholding periods observed. Olives should be harvested at the 
maturation stage required for the method/style. Harvested olives should be stored and transported 
away from heat and sunlight in a clean, hygienic manner. Physical and chemical data on a number of 
different olive varieties indicate that depression pressure values fall as the olive fruit matures. Only 
small differences were observed between the varieties tested. Proximate analysis data, on moisture, 
fat, protein and carbohydrate is also presented as is information on the quality of oil. Like olive oil 
table olives are a source of unsaturated fatty acids. The levels of soluble sugars in olive flesh, 
important for fermentation during table olive processing are also presented. 

 
Chapter 4. Here the requirements of establishing a table processing operation are discussed. The 
initial planning of the operation, the types of products to be made and the facilities required need to be 
considered in the context of health and safety. Processing equipment needs to be made of food grade 
materials, easily cleaned and safe to operate. Processing begins by accepting quality olives and 
passing them through preprocessing stages such as storage, washing, sorting and grading. Then the 
olives are processed by soaking in water or brine, treated with or without lye. Most table olive 
processing includes fermentation in brine that requires careful control to prevent spoilage and reduce 
the risk of physical, chemical or microbiological, contamination. After processing the olives are 
stored or packed in brines with controlled salt and pH levels. Olives are also processed by drying with 
salt or heat. Here the olives are not packed in brine. Once processed olives can undergo secondary 
processing where they are destoned, stuffed with fillings or packed in marinades of herbs and spices. 
Processed olives can also be included in antipasti or crushed to make olive pastes or tapenades. 

 
Chapter 5. Extensive chemical, physical, microbiological and organoleptic data is presented on 
processed table olives. Physical data refers to the firmness of olives. Chemical data provides base line 
micro and macro nutrient levels for olives as a foodstuff. Proximate analysis of processed olives 
provides the necessary data that is required for labeling for nutritional and statutory  purposes. 
Microbiological testing indicated that all olives tested in the study were free of harmful food poisoning 
organisms. Also limits for both fermentative and harmful organisms for table olive safety are 
presented. Systematic organoleptic evaluation of olives indicated that olive wrinkling and softening 
were major problems. The management of olive spoilage is also addressed. 

 
Chapter 6. Information on the testing procedures used in the experimental aspects of the project is 
reported here. This includes physical, chemical, microbiological and organoleptic evaluations of 
brines and/or olive flesh. Tests include fats, mineral and sugars in olive flesh as well as salt levels in 
brines. 
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1. Historical and International Table Olive 
Perspectives 

1.1 Introduction 

Today the Australian olive industry, which involves both growing olives and processing them into 
foodstuffs, is vibrant and dynamic. Two sectors are evolving - table olive production and olive oil 
production. Drawing upon the rich history of the olive spanning thousands of years and current 
international research, those in the industry have the common objective to produce high quality olive 
products using the latest technologies. The development of the Australian table olive industry must be 
considered in a national and international context to reach its economic potential. The success of the 
Australian table olive industry will depend on capturing a significant proportion of the domestic 
market, mostly served by imported products, and the development of international markets. 

 
Table olives are prepared from the fresh fruit of the European olive Olea europaea. Fresh olives, 
picked when green-ripe, turning colour or black-ripe depending on the processing style to be used, are 
inedible due to the presence of the extremely bitter glucoside, oleuropein. Processing fresh olives to 
reduce bitterness and make them edible can be done by either soaking them in water, brine or dilute 
alkali, or drying, by salting or heating. A characteristic of processed table olives, favoured by 
consumers, is their residual bitter taste. 

 
Currently most Australian table olive enterprises are at the boutique to small-scale levels. A small 
number of these are processing or planning to process 100 Tonnes/year or more with one major 
processor having a capacity of 750Tonnes. Capturing a significant segment of the national 
supermarket table olive sales has to date proved difficult. So, many Australian table olive products are 
sold as specialty lines through food shops, wineries, gourmet centres and delicatessens. Often 
Australian produced table olives are purchased within the producing region eg McClaren Vale (South 
Australia), Hunter Valley (NSW), Margaret River (Western Australia), Rutherglen (Victoria), 
Kingaroy (Queensland) and Launceston (Tasmania). Table olives from a small number of processors 
from South Australia and New South Wales have penetrated state and national markets. 

 
Table olives are popular with Australians, however, most table olives that Australians eat  are imported 
from Spain and Greece. These include; Spanish style green; black Californian/Spanish style; Greek 
style green and black olives; and Kalamata style black olives. Table olive consumption by 
Australians is approximately 0.9kg per person per year and increasing. Those Australians with 
Mediterranean or Middle Eastern links are eating substantially more. Table olives either whole, 
cracked, stuffed, marinated or incorporated into pastes, are eaten with bread and cheese, with salads 
and cold collations and cooked foods. 

 

1.2 Historical Aspects of the Table Olives 

The domesticated olive tree is of very ancient origin probably arising at the dawn of agriculture. It is 
thought to have originated in the Middle East spreading south and west to the rest of the 
Mediterranean basin through movement and trading activities of Phoenicians and ancient Greeks. 
Historically and to the present time olives have been culturally and economically significant for the 
Mediterranean and Middle Eastern regions. Although the olive is not indigenous  outside  these regions, 
it has been introduced in countries with a suitable growing environment eg Mediterranean- like 
climate. The olive was taken to countries such as south and north America by Spanish missionaries 
and  later by  immigrants from the Mediterranean  region. Olive trees are now  also growing in 
Australia, South Africa, New Zealand, China, India and Japan. In parts of Asia and northeastern 
Australia the boundaries for commercial olive growing are being tested. 
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The domestic olive is known as Olea europaea subsp. Europaea. It is made up of a group of varieties 
and semi-wild forms that have evolved by hybridisation and selection from several wild olive species. 
The European olive has been cultivated around the eastern Mediterranean and Middle East since 
ancient times. Compared to many other species such as grape and citrus, very little selective breeding 
has been done on olives. Over 2000 named varieties are recorded but these are generally clones 
selected from spontaneous, uncontrolled crosses or are at most, a few generations removed from 
‘wild’ forms. Scientific breeding programs are underway in several centres including Australia. Such 
research could deliver varieties with improved fruit yield and/or fruit quality disease resistance. 

 
For thousands of years olives have been an important foodstuff, possibly essential, for inhabitants 
living around the Mediterranean basin and in the Middle East. Processing methods, ie debittering the 
olive, used by these groups probably evolved by trial and error. When the first olive was eaten or 
processed is unclear. Very ripe fruit, of some olive varieties, although still bitter, were probably eaten 
directly off the tree. The process of debittering olives could have developed by drying the fruit in the 
sun or by soaking in water. Soaking in water as an operation to make food more palatable was well 
understood by hunter and gatherer communities. As most olives in the old-world grew close to the 
sea, especially the Mediterranean, the possible use of sea-water as a soaking medium is 
understandable. Through trial and error and with the development of agrarian communities, table 
olive processing became well established at the domestic level using traditional recipes that were 
handed from one family to another and down the generations with or without modifications. Quality 
was unpredictable because of little understanding of the fermentation process, lack of hygienic 
practice and absence of control measures resulting in poor quality products of low economic value. In 
the last 100 years table olive processing has moved from the village to well managed large-scale 
production centres particularly in southern Europe, northern Africa, Middle Eastern Countries and the 
United States of America (USA). 

 

1.3 Historical Aspects of Australian Table Olives 
 

Australia is now emerging as a significant table olive producing country. The Australian olive 
industry has its roots in the early days of colonisation where settlers planted the first olive trees some 
200 years ago. Australian olive growing had its beginnings in New South Wales where George Suttor, 
a market gardener, brought in and planted the first olive tree in 1800. The first commercial olive 
growing endeavour is credited to another pioneer John MacArthur. Over time, further plantings were 
made in other parts of Australia. Early olive plantings were made in Western Australia, probably from 
Spain in 1831 and South Australia in 1836. Five varieties were imported from Marseilles by the South 
Australian Company in 1844 and later, planting material was brought in from Portugal, Spain, 
Provence and northern Italy. These were promoted for oil production rather than for table olives and 
whole fruit was often relegated to animal feed. Most of the groves were not maintained because 
colonists and early settlers, predominantly from greater Britain and Ireland, were not accustomed to 
eating olives or olive oil. In fact the latter was seen as a medicine. Several groves were actively 
worked providing limited quantities of table olives for eating, and olive oil for medicinal purpose. 
More recent groves were planted at Robinvale, Horsham, Dimboola and Hopetoun in Victoria as well 
as at Bordertown and Palmer in South Australia. One of the oldest consistently worked olive groves in 
Australia, was planted by the monks at the Benedictine Mission at New Norcia, Western Australia in 
1856. 

 
An olive grove dedicated to table olives, Kasbah Olives was established by Francois Solente near 
Loxton (South Australia). Green olives predominantly of the Verdale variety were produced for the 
fresh fruit market and commercial processing. Loxton became a centre for table processing and today 
has the largest processing plant in Australia. Unfortunately the Solente grove was recently removed 
because of lack of commercial interest in the Verdale variety. The demise of this variety is evident as 
another significantly sized grove in South Australia is now being top grafted to produce Kalamata 
variety olives. 
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Renewed interest in olives and olive oil in Australia occurred after World War II, late 1940s to 1960s, 
with the influx of southern European migrants and more recently from The Middle East. These new 
settlers, who consumed table olives as a regular foodstuff, had little impact on the local industry, as 
they preferred to produce their own table olives, using traditional methods. Such immigrants however 
have had profound effects on much of the Australian lifestyle including eating habits. Traditional 
foods in Australia, emphasising meats and dairy products, have now in part been replaced by 
Mediterranean and Middle Eastern Foods. Over the past 10 years as Australians have recognised the 
Mediterranean Cuisine, the consumption of table olives and olive oil has increased markedly. 

 

1.4 Australian Table Olive Activities 

Australian table olive activities involve both locally produced as well as importations. Most imported 
olives are; of the Spanish green and black (Californian/Spanish) styles where lye has been used during 
processing; Greek Style green and black olives; and Kalamata style black olives. Specialty olives 
include Green olives in marinade (Australia), Picholine (France), Bella de Cerignola (Italy), Ligurian 
(Italy) and Arbequina (Spain). 

 
In general Australian boutique and small-scale producers of table olives favour natural processing. 
Here olive varieties such as Manzanilla, Sevillana, Jumbo Kalamata and Verdale are processed as 
green olives in brine, whereas naturally black ripe olives of the Kalamata variety are processed in 
brine or by the traditional water soaking method. Larger scale table olive processors produce similar 
products except that some treat green olives with lye, which result in Sevillian type olives. Although 
lye treatments speed up processing there are significant drawbacks such as environmental issues and a 
highly competitive international market. 

 
Australian table olive products are mostly marketed by processors to the food services industry in 
bulk, or through specialty food outlets. The olive industry, like the wine industry, has adopted tourism 
as a major strategy in marketing table olive products with other foods in regional Australia. Uptake of 
Australian table olives by national supermarkets has been slow due to high prices, low levels of 
availability, and a lack of products such as pitted and stuffed olives and existing buying habits. It is 
expected that existing imports will persist because of traditional trading patterns of importers, 
wholesalers, retailers and consumers. Competition from other Southern Hemisphere producers is 
another threat. 

 
Currently most olives come from South Australia and Victoria. This will change when recently 
planted orchards in Western Australia, New South Wales and Queensland reach commercial 
production levels. A number of olive enterprises are making substantial investment in table olive 
production facilities. 

 

1.5 International Perspectives 

Although there are innumerable types of table olives available to consumer, cultural practices strongly 
influence the popularity of particular preparations. Amongst Spanish consumers green Sevillian style 
olives are popular, whereas in Greece consumers prefer naturally black ripe olives in brine or salt 
dried olives. With Italian consumers, sun dried and heat dried olives are popular, as are those 
produced by traditional methods eg Ligurian, Castelvetrano and Ferrandina olives. Californian style 
black olives, produced by chemically treating of green-ripe olives with lye are the principle table olive 
produced in the USA. Generally around the eastern Mediterranean and the Middle East table olives 
are processed by fermentation in brine. There is renewed interest in this processing method as it is 
considered more natural than current industrial methods, which use lye. 
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1.6 International Table Olive Trade 

 
World fresh olive production is between 13-18 Million Tonnes/year depending on the season. About 
10% of these olives are processed into table olives. It is likely that as the Australian olive industry 
matures, at least a similar proportion of the annual Australian olive crop will be processed into table 
olives. If Australia follows similar trends in California and South Africa the proportion of fresh olives 
processed as table olives could increase markedly. 

 

Table 1.1. Countries with significant interests in international table olive trade 
 

Major 
Producing 
Countries 

Major 
Importing Countries

Major Consuming 
Countries 

Major Exporting 
Countries 

Major Consumers 
per Person 

EC 
•Spain 
•Italy 
•Greece 

USA EC 
• Spain 
• Italy 
• France 

EC 
•Spain 
•Greece 

Cyprus 

EC 
• France 
• Germany 

Syria 

Jordan 

Morocco Spain 

Syria Brazil Turkey Israel 

USA Canada USA Argentina Palestine 

Morocco Russia Turkey Lebanon 

Turkey Romania Syria Greece 

Egypt   Egypt Italy 

Algeria Australia Brazil 

Argentina   Algeria 

    Jordan 

 

Table Olive Production: World production of table olives has increased nearly 50% based on the 
1990/1 season. Most production occurs in countries around the Mediterranean basin or in the Middle 
East (Table 1.1). The 89th session of the IOOC confirmed the expansion of the world table olive 
sector. World table olive production for the 2002/03 season reached a record level of 1,748,000Tonnes, 
a greater than 18% increase compared to the 2001/02 season and more than 30% compared to the 
average of the four production years 1998/99 to 2001/02. For the same period the European 
community (EC), Turkey and Syria produced over 65% of the worlds' table olives with the USA, 
Morocco, Egypt, Algeria and Argentina significant producers. Production for the 2003/04 season 
is estimated to fall to 1,457,500Tonnes. 

 
Table 1.2. World and Australian table olive statistics in Tonnes x 1000 

 
Season Production Consumption Exports Imports 
World 
1990/91- 1993/94 953 971 208 
1998/99 - 2001/02 1342 1278 365 350 
2002/03 1748 1657 506 426.5 
2003/04 Forecasted 1457 1582 481 441.5 
Australia 
2002/03 4 17 Negligible 13 
2003/04 Forecasted 4.5 17.5 Negligible 13 

 
Table Olive Consumption: The IOOC notes that world consumption of table olives has been growing 
steadily in recent years. World table olive consumption in 2002/03 season increased 30% compared to 
the reference years 1998/99 to 2001/02 to 1,657,000Tonnes of which nearly half was consumed by the 
European Community (33%) and USA (>12%). This is in contrast to olive oil where these two groups 
account for nearly 80% of world consumption. On average the European Community, USA, Turkey 
and Syria are the top consumers of table olives. On a per capita basis those persons living close to the 
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Middle East consume the most olives. There is a delicate balance between table olive production and 
consumption. Any shortfall in world table olive consumption and production is generally met from 
olives carried over from the previous season. 

 
Table Olive Exportation: Over 30% of the world table olive production, estimated at 481,000Tonnes 
for the 2003/04 season, is exported mainly by the European Community, Morocco, Turkey and 
Argentina accounting for around 90%. 

 
Table Olive Importation: Major table olive importing countries accounting for 65% of the world 
average are USA, the European Community, Brazil and Canada. Australia accounts for 3% of world 
table olive imports. As most olives imported into Australia are from Spain, Greece and Italy, such 
imports account for 5 to 6% of the European Community table olive exports. Increases in Australian 
table olive production, consumption and export will therefore impact more on the export sector of the 
world table olive trade than world production. 

Annex VII - 16



 

2. Australian Table Olive Perspectives 

2.1 Introduction 

Australia is now emerging as a significant table olive producing country. Australia has the physical 
resources, horticultural infrastructure and food processing expertise to support a modern table olive 
industry. To date, only relatively small amounts of Australian table olive products have been available 
and these for predominantly domestic markets. Sustained growth of the table olive industry will 
depend on advances in efficient production and market development. Regions in Australia where 
olive varieties suitable for table olive processing and regions with existing or emerging table olive 
processing activities are indicated in Fig 2.1. 

 
 

 

 
Fig 2.1. Potential table olive producing sites based on existing or proposed processing activities and suitable varieties 

 
Major barriers to Australian table olive production are high harvesting costs, the lack of production 
expertise and perhaps, the lack of production facilities. There have been numerous attempts to 
establish a table olive industry in Australia. Most have failed due to the inability to compete 
commercially with the imported product or the lack of acceptance of the Australian product. As 
important, is the isolation in which early promoters operated. This has now been addressed by the 
establishment of industry bodies working towards common goals. 
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Australian Table Olive Trade: The Australian table olive trade involves all olive products - olives 
and pastes and includes those made in Australia and those imported from overseas. This trade can be 
considered under three headings. 

 
• Olives grown, processed and packed in Australia 

 
• Olives imported into Australia, either packed in the country of origin or repacked in 

Australia before sale 
 

• Olives mainly imported, which undergo secondary processing such as stuffing or 
marinading before sale 

 

2.2 Industry Consultations 
 

Experimental: The objective of the industry consultations was to conceptualise the needs of table 
olive growers and processors 

 
Methodology: Over 450 olive growers, table olive processors and potential processors were consulted 
at meetings, workshops and site visits as to their impressions and requirements relative to table olive 
processing. 

 
Meetings: (111 persons) - Perth, Canberra, Brisbane, Maitland, Bendigo, Adelaide 

 
Workshops: (310  participants) - Perth, Adelaide, Brisbane, Wangaratta (Vic), Rutherglen (Vic) 
Mornington Peninsula (Vic), Hunter Valley (NSW), Moss Vale (NSW) (Cessnock), Murgon (Qld) 

 
Site Visits: Western Australia – Perth, Frankland, Gingin, York, Talbot Brook, Geraldton, Margaret 
River; South Australia – Adelaide, Mount Compass, McClaren Vale, Loxton, Virginia, Balaclava; 
New South Wales/Canberra – Hunter Valley, Mudgee, Inverell, Canberra,  Queenbeyan, Wagga 
Wagga, Victoria – Rutherglen, Wangaratta, Mornington Peninsula) and Queensland – Gatton, 
Kingaroy 

 
Participants were asked about their interests in olives. Most were interested in olives as consumers. 
Around 80% indicated their interest as olive processors both for table olives and olive oil. A number 
indicated that they had originally planned to focus on olive oil production. However, now that the 
industry had progressed, it appeared that with competition and possibly lower returns, they were now 
seriously interested in table olive processing and saw the table olive project as essential to the olive 
industry. 

 
The groups broadly accepted that suggested varieties should be the focus of the Australian table olive 
industry and that there was sufficient diversity to produce all olive styles of interest for the Australian 
and international market. Relevant information on these cultivars is presented later in this report. A 
number of growers who had planted oil cultivars eg Frantoio, Leccino were also interested in the 
possibility of processing these varieties as table olives. 

 
Another point of interest was varietal performance under different growing conditions. Again although 
this was not part of the current investigation it is interesting to note that unless the growing conditions 
are optimised for quality fruit production, then processing is compromised. Those interviewed were 
also concerned that to date only hand harvesting, an expensive and time-consuming operation, is still 
the principal method of picking the crop. 
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Growers and processors were especially interested in the following olive products. 
 

- Naturally black olives in brine 
- Untreated green olives in brine 
- Untreated turning green olives in brine 
- Kalamata Style olives 
- Dried Olives - salted, heat dried 
- Specialty products - tapenade, marinated olives with herbs and spices 

 
Industry stakeholders showed little interest in producing olives treated with lye- caustic soda (sodium 
hydroxide), such as Spanish-style green olives. However in the long term this method of processing 
will need to be considered by large-scale processors especially if they wish to target international 
markets. There was absolutely no interest by the focus groups in processing the Californian Style Ripe 
Black Olives, a product that is treated chemically with alkali then artificially coloured by an oxidation 
process. Growers and processors were particularly interested in the economics of table olive 
production and in particular the environmental impact of processing and hence their interest in 
processing methods that produce large volumes of waste-waters. 

 

2.3 Australian Table Olive Activities 

Table olive activities undertaken by Australian table olive growers/processors can be conceptualised 
as follows. 

 
• Growers sell unprocessed olives to the fresh food market or to third party processors 

 
• Growers vertically integrate their olive activities eg orchard to plate, selling their products 
to restaurants, pizza bars and small scale food outlets 

 
• Growers process their olives and then sell them to third party processors for secondary 
processing and packaging 

 
• Independent processors buy olives from growers for processing. 

 

2.4 Current Aspects of Table Olive Production 

 
Discussions with Australian olive growers/table olive processors indicate a strong interest in using 
natural processing methods such as brine fermentation and salt/heat drying methods rather than 
processing with lye. This follows similar interest worldwide. Here Manzanilla, Sevillana or Verdale 
olive varieties can be processed as green olives in brine, whereas naturally black ripe olives of 
Kalamata variety are processed in brine or by the traditional water soaking method. 

 
 

Larger scale table olive processors produce similar products except that some treat green olives with 
lye, which result in Sevillana type olives. This view may change as availability of raw olives 
increases, especially for green olive processing. Lye treatments speed up processing but use larger 
amounts of water and energy than traditional methods involving brine fermentation. 

 
 

Specialty olives include Jumbo Kalamata, a large olive processed at the green to turning colour 
maturation stage and Ligurian style olives using Taggiasca or Frantoio varieties. Australian 
growers/processors and third party processors are also undertaking secondary value-adding 
operations, producing specialty products such as olives in marinades, tapenades, olive pastes and 
antipasti. 
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Table olive processing activities undertaken by Australian growers/processors can be divided into 
four categories : 

 
• Growing/producing fresh olives 

 
• Primary processing - debittering the olives 

 
• Secondary processing - producing specialty products from processed olives 

 
• Marketing - packaging olive products for wholesale and retail sale. 

 
Growing/producing olives involves all operations from producing the fruit to delivering the olives to 
the processing facility. 

 
Primary processing involves any operation (soaking, fermentation, lye treatment or heating) where the 
olives are debittered and preserved for bulk storage. 

 
Secondary processing involves increasing the financial and organoleptic value of the olives by adding 
herbs and spices, vegetables, marinades, destoning with or without stuffing with materials such as 
anchovy, peppers, cheeses, nuts, garlic or onion. Marketing involves packaging olive products for 
wholesale and sale to end users such as pizza bar, café and restaurant operators, food processors and 
consumers. 

 

2.5 Australian Table Olive Production 

Australian table olive production for the 2002/03 season was estimated to be 4,000 Tonnes. It is 
expected that Australian table olive production will increase over the next 10 years. By 2013 Australia 
has the potential to produce 18,000 to 45,000 Tonnes of table olives/year which far exceeds the 
current level of consumption. For the 2003/04 period, production of Australian table olives  is expected 
to be 4,500Tonnes, an increase of 12.5% over the previous season. 

 
With the resurgence of the Australian olive industry in the 1990s, there is great interest by growers 
and processors to produce truly Australian table olive products. Table olive processing in Australia is 
generally small scale, with only one large plant, sited in Loxton, South Australia capable of processing 
up to 500 Tonnes/year. 

 
New processors are still at the pilot stage with some planning to produce 100 Tonnes/year. Their 
current production is less than 10 Tonnes/year. There are many small-scale boutique table olive 
operations that are processing less than 1Tonne of olives per year. 

 
Commercially available Australian table olive products include green and black olives - whole, 
varietal, sliced, stuffed, pitted, and marinated as well as olive pastes and tapenades. Varieties 
commonly processed into Australian table olives include Kalamata, Volos, Gordal Sevillana, 
Manzanilla, Barouni and Verdale. Pitted and sliced olives are used in cooked foods and pizzas. Olives 
marinated with combinations of olive oil, lemon, vinegar, garlic chilli and other herbs and spices are 
popular. Olives stuffed with fetta cheese, caper, anchovy, sun-dried tomato, pesto, garlic, almond and 
pimento extend the olive into the gourmet market. Table olives are sold in many forms including 
whole, stuffed, marinated and sliced. 

 
The indicative scale of Australian table olive production as new plantings come in line is given in 
Table 2.1. Information is given on possible size of the operation and for boutique to small-scale 
growers/processors the number of olive trees required. 
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Table 2.1. Indicative scale of future Australian table olive enterprises* 
 
 

Size of Operation Capacity in Tonnes/Season Olive Trees Required* Orchard Area 

Boutique Less than 5 Less than 200 1Ha or less 

Small-Scale 5 to less than 100 200 to less than 4000 1- 16 Ha 

Medium-Scale 100 to less than 500 4000 to less than 20,000 16 - 80 Ha 

Large-Scale Greater than 500 Greater than 20,000 Greater than 80 Ha 

* based on an average seasonal crop of 25kg/tree 
 

2.6 Australian Table Olive Imports 

Australia is a net importer of table olives mainly from Spain, Greece and to a lesser extent Italy with 
only small quantities coming from domestic processors. Table olive importations into Australia, 
mainly from the EC, are of the order of 12,000 Tonnes/year and valued at Aus$40 million, representing 
an approximate doubling of imports since 1992/93. This marked increase in importations is a significant 
indicator as to the popularity of olives in Australia and is a clear signal to Australian growers and 
processors as to demand. Imported table olives are black and green, which are sold in bulk by 
wholesalers to the food services industry or repackaged by third parties into consumer size quantities 
to be sold at retail customers. Most imported olives are; of the Spanish style green and black styles 
where lye has been used during processing; Greek style black and green olives; and Kalamata style 
black olives. These are included in all types of products - whole olives with or without marinades or 
stuffings, olive pastes, tapas and hors d' oeuvres. 

 
Fig. 2.2. Australian table olive trade data over the last thirteen table olive crop years (the data for the last two crop 
years are provisional and estimated, respectively). 

 
 
 

 
 
 

Current table olive imports are around 12000Tonnes/year, whereas Australian domestic production 
has increased markedly from 2000 Tonnes/year in 1999/00. It is now estimated 4000 Tonnes/year. As 
few olives are exported from Australia, olive consumption by Australians is currently of the order of 
16000 Tonnes/year. Most of the olives are imported in bulk quantities and repacked into consumer 
size containers either in their original form or marinated with herbs, spices and other aromatics. 
Imported olives include black and green olives – whole pitted or stuffed and those provisionally 
processed. The latter require further adjustments before being ready for consumption. 
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Table olives are mainly sold in supermarket outlets, food stores, delicatessens and gourmet centres. 
Kalamata style olives are very popular with Australian consumers as are stuffed and marinated olives. 

Tapenades and olive pastes are also popular, but to a lesser extent. Table olive consumption by 
Australians is around 0.9kg/person/year. That is less than one olive/day! Table olives are eaten with 
bread, cheese and wine, included in salads and incorporated into cooked foods. 

 
2.7 Table Olive Economics 

 
Financial information relates to both growing olives and olive processing. Australian olive orchards 
range from boutique to large-scale intensive plantings. Boutique and small-scale operations are often 
associated with vineyards and wineries and have between a few hundred to around 5000 olive trees. 
Medium scale orchards range from 16 to 80Ha, whereas large-scale olive operations have more than 
20,000 trees. To date most table olive production in Australia ranges from boutique to medium scale 

 
 

2.8 Australian Table Olive Exports 

Exportation of Australian table olives is relatively low, with a current value of around $900,000/year. 
Those exported are either locally produced or imported and then exported from Australia, mainly to 
Asian and Pacific countries. 

 

2.9 Australian Table Olive Consumption 

Australians consume around 0.9Kg of olives/person/year, making them one of the largest consumers 
per capita outside those living in and around the Mediterranean. On a per capita basis, Australians 
consume more table olives than Americans or Canadians. As Australia exports few table olives, 
Australian consumption amounts to the quantity of table olives imported plus the amounts produced 
locally. Consumption of Australian produced table olives remained steady at 2000 Tonnes/year from 
1990/1 to 1999/2000, however since then consumption of Australian produced table olives has 
increased two-fold to 4000 Tonnes for 2002/03 season. 

 
This increase in consumption probably reflects the escalation of the Australian table olive industry. 
Consumption of imported table olives has also increased steadily for the same period, but is expected 
to level at 12,000 Tonnes over the 2002/03 and 2003/04 seasons. 

 
Based on the amount of olives imported, Australians appear to consume mainly marinated and/or 
stuffed Spanish style green olives and black olives in brine. Consumption of Australian processed 
table olives is considerably lower than those imported but the amount is increasing. Australian 
imports have doubled over the last 10 years reaching nearly 12,000 Tonnes/year. Estimates of 
Australian table olive production are around 4000 Tonnes/year. Current data suggests that by 2006 the 
wholesale and retail values of table olives in Australia, from all sources, domestic and imported, could 
exceed $40 million and $80 million respectively. 

 
Where Australian consumers have a choice they prefer to eat olives processed in brine, green and 
black. Australian processors are currently interested in producing crisp green olives and Greek-style 
green olives. Commonly eaten olives by Australians are from Spain - Manzanilla, Sevillana, 
Hojiblanca and Greece - Kalamata and Conservolea (Volos). Even some of the oil olives such as 
Leccino, Arbequina and Taggiasca processed as table olives are popular with consumers, however, 
only a small number of varieties are of international importance. Such olives are eaten as snacks, 
hor’doerves, mixed into salads, used in pizzas or bruschetta, and in cooked dishes. 
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2.10 Potential for Table Olive Production in Australia 

Some believe these statistics overstate the situation because of the small quantities of raw olives 
available for processing, whereas others estimate plantings to exceed ten million olive trees. 

 
The quantity of fresh olives available for table olive production, from the expected plantings, based on 
25kg/tree/year in the “off years” and 50 kg/tree in the “on years”, could be within the range of 18,000 
to 45,000 Tonnes within 10 years. This volume of olives is greater than the current Australian 
consumption of table olive products. The most optimistic scenario would provide up to 10 times the 
current Australian production of table olives. Even producing 18,000 Tonnes of table olives per year 
will require substantial investment, infrastructure and technical expertise. Furthermore the long term 
management of the “off” and “on” producing years, pests and diseases and water resources is still 
unclear. Production levels of 45,000 Tonnes/year, after taking into account local consumption, would 
give balances equivalent to major table olive exporting countries such as Turkey, Syria and Greece. 

 
Major initiatives will need to be implemented by the Australian table olive industry to significantly 
penetrate the international export market for table olives. The possible impact of the Australian olive 
industry on the international table olive trade, in the event of catastrophes in traditional olive producing 
countries eg fire, green-house effect, war and terrorism, has yet to be considered. 

 

2.11 Size of Australian Table Olive Processing Operations 

During the initial consultations with stakeholders, the size and scope of their table olive enterprises 
were ascertained (see Table 2.2.). Subsequent interaction with additional stakeholders followed a 
similar pattern. A complicating factor is that one can be in the table olive business without planting a 
single olive tree, so the table olive industry exceeds the contribution of only growers. As many 
players will influence and impact on the viability and credibility of the Australian table olive industry 
it is critical that a quality chain is developed ensuring quality and safety is not lost between the olive 
orchard to the consumer. Here all persons dealing with table olives need to be familiar with the 
FSANZ Food Standards and their implications. 

 
Discussions with over 100 olive growers and stakeholders from around Australia in 2001 resulted in 
the view that production capacity could be divided into at least four categories ranging from boutique 
to large scale. Sixty-one persons who had already planted table olives and were considering their 
options of whether to sell fresh fruit to others or process the olives themselves. Their olive groves 
ranged from 20 to 2500 trees with the exception of one processor that was linked to a mega-grove of 
350,000 trees. Most of the growers, around 80% could be considered as small-scale operators 
(Table2.2.). Four could be categorised as medium scale and 9 boutique scale. As a point of explanation 
the towns indicated in the table refer to where meetings were held. The Canberra meeting was attended 
by persons from ACT, NSW and Victoria. A similar pattern with respect to the scale of operation exists 
in Western Australia. 

 
Assuming an annual useable crop of 50kg.tree within 8-10 years after planting the resulting 
Tonnes/year can be calculated. Of course if there is a shortfall, additional olives can be purchased. 

 

2.12 Olive Growing in Australia 

Since 1995 there has been intense interest in the commercial potential of an Australian olive industry. 
Olive orchards have been established at numerous centres in southern and eastern Australia. Initial 
interest was for olive oil production but interest in an Australian table olive industry is increasing at 
all levels from boutique to larger scale enterprises. Table 3 gives details of areas/regions in Australia 
with interest in table olives or have varieties growing suitable for table olive production. 
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Table 2.2. Size of Australian table olive operations. 
 

Scale of Operation Tonnes Adelaide Bendigo Brisbane Canberra Hunter 
Valley 

Total 

Boutique 
(1-100 trees) 

Up to 5 1   2 6   9 

Small Scale 
(101-2000 trees) 

5 to 100 9 3 17 12 13 54 

Medium Scale 
(2001-10000 

100 to 500 1   1 2   4 

Large Scale 
(greater than 10000 trees) 

 
> 500 

1         1 

Totals 12 3 20 20 13 68 
 

The Australian olive industry is fragmented with most growers having between 500 to 5000 trees. 
Such olive groves are often found within popular wine growing regions around Australia. Major olive 
orchards (50,000 trees or more), accounting for around 70% of all planted olive trees, have been 
established in New South Wales, Victoria, South Australia, Queensland and Western Australia. 
Although accurate statistics on plantings or productive olive trees in Australia are unavailable, one 
estimate is around 8.5 million trees. 

 
Based on an average seasonal production of 25kg of olives/tree, the potential table olive crop is 
around 20,000Tonnes/year representing around 1% of the world production of table olives. To date 
Australians eat only relatively small amounts of table olive products with most of these imported from 
Spain and Greece. 

 
Consumption of Australian processed olives, which is low, will increase as the industry matures. 
Some processors are targeting international markets. Sustained growth of the Australian table olive 
industry will depend on advances in efficient production and market development. 

 
Although table olive processing and olive oil processing are two quite different operations, at the 
orchard level this delineation is not as clear. For the olive grower two issues are important to table 
olive production - variety and fruit quality. 

 
In our investigations there were few orchards specifically set up for table olive production. What is 
clear is that olive growers at the boutique/small scale end of the industry were showing increased 
interest in table olives to extend their options and they were particularly interested in dual purpose 
olive varieties eg Manzanilla, Mission. 

 
There were several olive orchards in South Australia and Western Australia that have targeted the 
table olive industry where substantial numbers of Kalamata variety olives were planted. Those with 
existing olive orchards were keen to learn if the varieties that they had planted were suitable for table 
olive processing. 

 
In summary the following varieties suitable for table olive processing, are commonly found at various 
sites in Australia (red markers) are as follows. Frantoio (Correggiolla, Paragon), Jumbo Kalamata, 
Leccino, Manzanilla, Nevadillo Blanca, Mission, Sevillana, UC13A6, Barnea, and Barouni. Varieties 
with limited distribution suitable for table olive products were Boothby's Luca, Lecqure, Picual, 
Hardy's Mammoth, Azapa, Boutillan, Giant Kalamata. 

 
Established/emerging table olive processing areas regions are indicated in Fig 2.1. Two of the larger 
scale enterprises are sited in South Australia and New South Wales 
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Table 2.3. Areas/regions in Australia with interest in table olives or have varieties 
growing suitable for table olive production 

 
Australian States Some Areas/Region/Sites with Olive Varieties 

Suitable for Table Olive Production 
Commonly Planted Varieties 
Suitable for Table Olives 

Australian Capital Territory Canberra Kalamata 
New South Wales Orange, Cowra, Forbes, Wagga Wagga, Hunter Valley: 

Cessnock, Branxton, Broke, Maitland, Vacy Casino, 
Moss Vale, Mittagong, Bowral, Goulbourn, Inverell, 
Tamworth, Mudgee, Riverina 

Correggiolla, Frantoio, Jumbo Kalamata, 
Kalamata, Leccino, Manzanilla, 
Nevadilo Blanca Mission, Paragon, SA 
Verdale, Sevillana, UC13A6 

South Australia Fleurieu/Kangaroo Island,Strathalbyn, Meadows, 
Myponga, McLarenVale, Willunga, Normanville, 
Yankalilla, Cape Jervis, Eyre Peninsula, Port Lincoln, 
Yorke Peninsula, Kadina, Kulpara Northern Region 
Balaklava, Jamestown, Clare, Riverton, Southern 
Flinders Adelaide Plains Virginia. Adelaide Hills, 
Balhannah, Stirling, Crafers 

Barnea, Barouni, Jumbo Kalamata, 
Kalamata, Manzanilla, SA Verdale, 
UC13A6 

Tasmania Devonport, Hobart, Launceston Barnea, Frantoio, Kalamata, Paragon, 
SAVerdale 

Victoria Mornington Peninsula, Tinzanna, 
Macedon, Geelong, Bellarine Peninsula, Alexandria, 
Euroa, Mansfield, Wangaratta,Rutherglen, Robinvale 
Goulbourn-Strathboogie, Ararat, Heywood, Beaufort, 
Kaniva, Stawel, Elmhurst, Great Western, Armstrong, 
Pomonal, Sunbury, Boort 

Barnea, Correggiolla, Frantoio, 
Kalamata, Manzanilla, Nevadillo Blanca, 
Paragon, Sevillana, Volos 

Western Australia Bridgetown, Northampton, Geraldton, Dongara, Gingin, 
Dandaragan, Bindoon, Margaret River, Frankland River, 
New Norcia Mogumber, Denmark, Esperance, Swan  
and Avon Valleys, McAlinden, Donnybrook, Baldivis 

Correggiolla, Frantoio, Kalamata, 
Leccino, Manzanilla,, Sevillana, UC 
13A6, WA Mission 

Queensland Gin Gin, Grantham, Murgon, Kingaroy, Inglewood, 
Ipswich 

Manzanilla, Nabtamri, Paragon, 
Nevadillo Blanca, Kalamata, UC13A6 

 

2.13 Conceptual Diagram of the Table Olive Industry 

The Australian olive industry is presented as a conceptual model in Fig.2.3. Here the grower can 
undertake primary and secondary processing, package the products and then sell them at various 
levels of customer – wholesaler, food services industry sector, retail sector or direct to consumers. 
This sequence is likely with small-scale producers. Alternatively the grower can pass on the olives to 
third parties to complete processing and marketing. Some growers may sell fresh olives directly to 
processors or send them to the fresh market sector for sale to small-scale processors or home 
processors. 

 

2.14 Australian Olive Nursery Survey 

Experimental: The objective was to document the varieties supplied by Australian olive 
nurseries for table olive production. Hence nurseries specialising in olive trees were approached to 
ascertain the availability of table olive planting stock 

 
Olive nurseries were surveyed as part of the project with the objective of determining the availability 
of planting stock of olive varieties in Australia that would be suitable for table olive processing. This 
information allowed the investigators to focus on specific varieties for particular styles and processes. 
This information was published in The Australian Olive Grower in 2001 and additional information 
presented at the Australian Olive Association Annual Conference 2001. 
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Table 2.4. Table Olive Varieties available for growing in Australia 
 

Variety Country of Origin Use Fruit Weight Processing Type 
Ascolano Tenera Italy Table Very High Green 
Azapa Chile Table Variable High to Very 

High 
Green, Black 

Barnea Israel Dual Medium Green, Black 
Barouni Tunisia Table Very High Green, Black 
Californian Mission Mexico/Spain Dual Medium Green 
Cucco Italy Dual High Green, Black 
Hardys Mammoth Uncertain Dual High Green 
Hojiblanca Spain Dual High Green, Californian Style 
Kalamata Greece Dual High Black 
Kalamata Jumbo Table Very High Green 
Leccino Italy Oil Very High Black 
Manzanilla (o) Spain Dual/Table High Green, Black 
Nabtamri North Africa Table Very High Black 
Olive Prugno 
(Prugne) 
Oliva di Cerignola 

Italy Table Very High Green 

Picholine France Dual Medium Green 
Gordal Sevillana Spain Table Very High Green 
UC13A6 Africa/USA Table Very High Green, Black 
Verdale France Dual Medium Green, Black 
Volos (Conservolea) Greece Dual High Green, Black 

 

Olive sizes - medium = 2 to 4 grams, high = 4 to 6 grams and very high = greater than 6 grams 
Green = olives picked at yellow green stage 
Black = olives picked at naturally black ripe stage 
Californian Style = olives picked at the turning colour stage 

 

2.15 Varietal Information in Australia 

Information on varietal suitability of olives under different growing conditions is limited. Researchers 
and industry stakeholders are actively seeking information on varieties old and new to the industry. 
Much of the data collecting has been directed to olive oil production and there is a drastic need to 
systematically collect information on table olive varieties. The following varieties information has 
been developed as a guide for growers and processors, until local information becomes available. 
Information is presented in alphabetical order for ease of reference and not importance. The 
importance of varietal authenticity is highlighted by the fact that up until recently, original sources of 
olive trees were either unknown, had been incorrectly named, grown from undocumented wild 
selections or obtained from historical groves such as Blackwood, Yanco, Wagga Wagga and New 
Norcia. 

 
It is encouraging that new–to-industry cultivar selections such as Barnea being planted in Australia 
are authentic. Recent reports emanating from the research underway at Roseworthy, South Australia 
indicate that olive trees sourced from reputable nurseries have matched with international standards 
and include the following varieties suitable for table olive production. 

 
Arbequina, Barnea, Frantoio, Hojiblanca, Kalamata, Manzanilla, Picual and Sevillana. 

 
There is less certainty with other varieties such as Verdale and Californian Mission. An interesting 
aspect of this study was that the researchers identified 14 “different” olive varieties, including WA 
Mission, Paragon, Corregiolla and Mediterranean, as the one variety, Frantoio. 
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Additional varieties to be considered by Australian Growers and Processors 
 

Nocellara di Belice – This is an Italian olive variety processed as a green olive. It can be grown under 
irrigation or under dryland conditions where the rainfall is around 600mm/year. The fruit is of similar 
shape to Manzanilla, weighs around 6-8g and has a flesh:stone ratio of around 6-8:1. Giarrafa variety 
is planted for cross-pollination. 

 
Chalkidiki – This olive variety originates in the Chalkidiki Peninsula in Northern Greece. It is also 
known as Donkey olive – Gaidourolia and has similar morphological features to Ascolana tenera. 
Although some difficulties have been experienced in processing this variety because of low levels of 
fermentable substrates and pale colour, it has some advantages such as a high oil content (20%) and 
the large fruit size (6-10g or more). 

 
Arberquina – This small fruited (pea like) variety, generally used for olive oil production, is popular 
in Spain when processed in brine. These olives are eaten as snacks much the way Australians eat 
salted peanuts. After the flesh is consumed the round stone is kept in the mouth releasing salt and a 
nutty flavour. 

 
In contrast, important local olive varieties grown at other international centres are provided in Table 
2.5, however at the international trade level, the important table olive varieties are Kalamata, 
Conservolea, Manzanilla, Sevillana and Hojiblanca and to a lesser extent Olive de Cerignola and 
Ascolana Tenera. 

 
The investigators have some concerns regarding varietal authenticity for some of the named varieties. 
Several examples can be sited here. 

 
• Confusion between Manzanilla and Californian Mission 
• Varieties of dubious origin- Jumbo Kalamata, Hardy’s mammoth 
• Potential for substitution of Kalamata olives with Barnea variety olives 
• Different olive varieties showing similarities at the DNA level, but clearly showing different 

morphological characteristics 
 

It is the responsibility of nurseries to provide the planting stock of authentic variety, the grower to 
deliver olives of authentic varieties for processing and processors to process and package olives of 
authentic variety. Although DNA databases are being developed using RAPD, AFLP and 
microsatellite technologies using fresh olive leaves to authenticate varieties, there appears to be a 
shortage of information on DNA typing using fresh or processed olives. Currently morphological 
evaluation is the only practical technique for varietal differentiation. 

 
A systematic approach is required. There is a need to develop a centre that is able to deliver to 
nurseries authentic certified propagating material from which mother trees true to variety can be 
developed at the nursery level. It is then up to individual nurseries to have quality management 
procedures ensuring growers receive the correct planting material. 

 

2.16 Table Olive Availability 

Australian table olive products are mostly sold by processors to the food services industry in bulk, or 
through specialty food outlets. The olive industry, like the wine industry, has adopted tourism as a 
major strategy in marketing table olive products with other foods in regional Australia. Uptake of 
Australian table olives by national supermarkets has been slow due to long-standing buying practices, 
high prices, low levels of availability and a lack of products such as pitted and stuffed olives. It is 
expected that existing imports will persist because of traditional trading patterns of importers, 
wholesalers, retailers and consumers. Competition from other Southern Hemisphere producers, 
southern America and Africa, are a further threat. 
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Table 2.5. Principal table olive varieties grown in countries other than Australia 
 

Variety Countries Use Fruit Weight Processing Type 

Azeradj Algeria Dual High Green, Black 
Sigoise Algeria Table Medium Green, Black 
Arauco Argentina Dual Very High Green, Black 
Oblica Formerly Yugoslavia Dual High Green, Black 
Zutica Formerly Yugoslavia Dual Medium Green, Black 
Picholine Languedoc France Dual Medium Green 
Tanche France Dual Medium Black 
Kalamata Greece Dual High Black 
Conservolea Greece Dual High Green, Black 
Ascolana tenera Italy Table Very High Green 
Carolea Italy Dual High Green, Black 
Itrana Italy Dual High Black 
Nocellara del Belice Italy Table High Green 
Soury Lebanon Dual Medium Green, Black 
Picholine Marroqui Morroco Dual Medium Green, Black 
Carrasquenha Portugal Dual High Green 
Galega Vulgar Portugal Dual Medium Black 
Redondal Portugal Dual Medium-High Green 
Manzanilla Cacerena Spain Dual High Green, Black 
Hojiblanca Spain Dual High Green, Californian Style 
Manzanilla de Sevilla Spain, USA, Israel Table High Green 
Al-Doebli Syria Dual High Green, Black 
Meski Tunisia Table Medium-High Green 
Domat Turkey Table Very High Green 
Gemlik Turkey Dual Medium Black 
Memecik Turkey Table High Green, Black 
Californian Mission USA Dual Medium Green, Black 

 

Olive sizes - medium = 2 to 4 grams, high = 4 to 6 grams and very high = greater than 6 grams 
Green = olives picked at yellow green stage 
Black = olives picked at naturally black ripe stage 
Californian Style = olives picked at the turning colour stage 

 

2.17 Olive Styles and Products 

Table olives are prepared from the sound fruits of suitable varieties of the cultivated olive tree (Olea 
europaea sativa Hoffg, Link). When treated or processed the olives are ready for consumption. Olives 
used for  processing  are harvested  at the  appropriate  level  of  maturation  and  processed  so  that 
microbiologically safe and edible products are produced. For international trade in olives, individual 
countries are required to indicate the varieties considered suitable for processing. 

 
There is a myriad of olive products available worldwide, with each olive growing country producing 
local and regional styles. 

 
• Castelvetrana style 
• Green ripe Californian style 
• Greek donkey olives 
• Kalamata style 
• Ligurian style 
• Date olives - Thrumbes 
• Maiatica di Ferrandina Style 
• Sicilian-style green olives 
• Picholine style 
• Olives de Nimes 
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Some internationally recognised styles, traded internationally, have also emerged. 
 

• Untreated black olives in brine (Here no lye is used during processing) 
• Spanish style green olives 
• Treated black olives in brine 

 
Most producing countries use only a few varieties as raw material and these are processed by a 
handful of methods. The commonest internationally traded varieties are Manzanilla, Kalamata and 
Conservolea. 

 
For the prospective table olive processor trying to unravel this situation is complex. Generally the 
olives undergo a primary process which debitters the olive, and this is followed by a secondary 
process which involves adding other components to the olives or brines such as olive oil, vinegar, 
herbs, spices and aromatics. Destoning the olives with or without stuffing such as pimento, anchovy 
or almonds is another secondary process. 

 
Experimental: The objective here was to obtain a snapshot as to the type of olive products available 
in Australia. so that growers/processors have an understanding of the types of products being made 
available to consumers. Visits were undertaken to representative wholesale and retail table olive 
operations. The reasons for undertaking this review was to give Australian olive/growers processors 
an understanding of the products being offered to food retailers, food processors and food services 
industry. 

 
2.18 Overall Table Olive Activities 

Table olives are available from a number of diverse outlets and these are listed in Table 6. In season, 
fresh unprocessed olives are available from growers, continental delicatessens, wholesale fruit and 
vegetable markets and popular food markets such as Adelaide, Fremantle and Victoria markets. Bulk 
quantities are available from food wholesalers and grower/processors. Loose processed olives are 
mainly available from continental delicatessens, gourmet shops, and popular food markets. Packaged 
olives are widely available in small and large supermarkets, continental delicatessens, gourmet shops, 
cellar doors and regional food shops. The latter provide a variety of locally produced products 
including olives and olive pastes. 

 
Table 2.6. Enterprises supplying processed and unprocessed olives 

 
 

Enterprise Category* 
Processed Olives Unprocessed 

Olives Loose Packaged Bulk 
Commercial 
Quantities

Continental Delicatessen (4) yes yes yes yes 
Local Supermarket (3) no yes no no 
Major Supermarkets (3) yes yes no no 
Specialty/Gourmet/Cellar Door (9) yes yes no no 
Food Wholesaler (3) no yes yes no 
Grower/Processor Boutique (16) no yes yes yes 
Grower/Processor Small Scale (6) no yes yes yes 
Grower/Processor Medium Scale (2) no yes yes no 
Wholesale Fruit and Vegetable 
Markets (1) 

no no no yes 

Popular food markets (3) yes yes no yes 
* indicates number of consultations 
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2.19 Wholesale Olives 

Table olive products were generally imported (Spain and Greece) with some products eg Kalamata 
variety olives produced or transformed into specialty styles eg marinated in Australia (Table 7). 
Container sizes varied from a few kilograms in cans and jars to plastic barrels with up to 200kg of 
olives. Available olives were either lye treated eg black and green Spanish style or naturally processed 
in brine eg Kalamata style, Greek style black and green. Most items had only undergone primary 
processing. Olives sold in large barrels are purchased by third parties for preparing specialty products 
to be sold loose or packed into consumer size containers with or without further embellishment eg 
stuffings and marinades. These latter products are not included I the table below. 

Table 2.7. Products available from wholesale table olive operations 
 

Olive Style Container Type Quantity Origin 

Black Spanish 
Manzanilla, Hojiblanca 

Can 
Jar 
Plastic Barrel 

3.5kg 
1.5kg 
200kg

Spain 

Green Spanish 
Manzanilla, Sevillana 
Chalkidiki 

Jar 
Plastic Barrel 
Plastic Barrel 

1 to 2kg 
12.5kg 
200kg 

Spain, Greece 

Green Spanish cracked Plastic Barrel 12kg Greece 
Green Spanish pitted Jar 

Plastic Barrel 
2kg 
200kg

Spain, Greece 

Green Spanish stuffed with pimento Jar 
Can 
Plastic Barrel 

1 to 2kg 
3kg 
200kg

Spain 

Green Spanish sliced Jar 
Can

1 to 2kg 
3kg

Spain 

Kalamata style Plastic Barrel 
Plastic Barrel 

5-9kg 
200kg 

Greece, Australia 

Kalamata style - marinated Plastic Barrel 5Kg Greece, Australia 
Kalamata Style - extra jumbo Plastic Barrel 12kg Greece, Australia 
Kalamata style - continental mixture Plastic Barrel 5Kg Greece, Australia 
Kalamata style - home style split Plastic Barrel 5Kg Greece, Australia 
Greek Style black 
Conservolea 

Plastic Barrel 200kg Greece 

Greek Style Jumbo Kalamata Plastic Barrel 200kg Australia 
 

2.20 Loose Table Olive Sales 

With this part of the investigation, detailed information was recorded as to the types of table olives 
available in supermarkets, continental delicatessens and specialty food shops. 

Table olives are available loose from larger national supermarkets, continental delicatessens, specialty 
and gourmet food outlets (Table 2.8). Here a large number of different products are available, 
however these are based around the types and variety of olives that are available at the wholesale 
level. Generally there is no indication as to the source or origin of the olives ie Australian or imported. 
They are mostly placed in very visible containers, with the name and style of the product, protected 
from handling by consumers. There is less control in continental delicatessens where customers can 
sample before they buy. Black Spanish style olives are the cheapest selling for as little as $6/kg where 
as embellished olives eg stuffed olives packed in olive oil with herbs, spices and sun-dried tomatoes 
can retail at around $40/kg. Customers purchase the required quantity of the olives, which are placed 
in an unlabelled plastic container and sealed. It is assumed that these olives will be consumed quickly 
as storage conditions are not provided. 

Even with this limited survey, collectively 33 different products were available with the majority in 
marinades. A point of interest is that National supermarkets had the greatest range compared to 
continental delicatessens whereas smaller local supermarkets of which four were surveyed only one 
had loose olives available for sale. 
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Table 2.8. Enterprises selling loose olives to retail customers 
 

Olive Style/Product Continental Delicatessens Supermarkets 
National Local

Black - Kalamata yes yes yes yes yes yes 

Black - Kalamata - marinade - chili and oregano yes    
Black - Kalamata - marinade - chili and garlic yes yes  
Black - Kalamata - marinade - lemon and garlic   yes 

Black - Kalamata - marinade - with herbs   yes 

Black - Kalamata - pitted yes yes yes yes yes 

Black Date (shriveled) yes yes    
Black Greek Style yes yes    
Black Spanish Style yes yes    
Black Spanish Style - pitted yes   yes yes 

Black Spanish Style - sliced   yes 

Green - Greek Style Donkey - marinade - herbs and spices yes    
Green Spanish Style yes yes yes yes    
Green Spanish Style - marinade - chili and garlic yes yes yes 

Green Spanish Style (Donkey)- marinade - herbs and spices-   yes 

Green Spanish Style - marinade - lemon and vinegar   yes 

Green Spanish Style - marinade - lemon and garlic yes yes yes yes 

Green Spanish Style - marinade -Thai style herbs yes yes 

Green Spanish Style - pitted     yes 

Green Spanish Style - pitted - anchovy in oil yes yes yes 

Green Spanish Style - pitted - fetta cheese in oil yes yes yes yes yes 

Green Spanish Style - pitted - marinade - chili and garlic yes yes yes 

Green Spanish Style - pitted - pimento yes yes yes yes 

Green Spanish Style - pitted - pimento - marinade -herbs and spices yes yes    
Green Spanish Style - pitted - sundried tomato in oil yes yes yes 

Green Spanish Style - sliced   yes 

Green Spanish Style cracked - marinade - chili yes    
Mixed - Connoisseur - marinade - herbs and spices- yes yes yes yes 

Mixed - Continental - marinade - herbs and spices yes yes  
Mixed - Green and Black Spanish Style - sliced yes    
Mixed - pitted - marinade - chili and herbs   yes 

Mixed - pitted - marinade - herbs and spices   yes 

Mixed - Provencale - marinade - herbs and spices yes  
Number of different olives styles available 10 4 10 13 14 20 5 

 

2.21 Packaged Table Olive Products 

With this part of the investigation, detailed information was recorded as to the types of table olives 
available in supermarkets, continental delicatessens and specialty food shops. There is no shortage of 
packaged table olive products available to Australians with some 57 different products listed in Table 
2.9. Here table olive products ranged from whole, pitted and sliced olives with or without 
embellishments, antipasti with olives and olive pastes. Most products were imported with many 
packed in Australia. Few products were of truly Australian origin indicating the lack of penetration in 
the retail field. Olives were packed mostly in glass bottles and some, generally imports, were in cans. 
A small number were packed in cryopacks. The number of individual items sold by each enterprise is 
indicated in the table and includes different products and different sized packs. Again the basic olive 
types were used with different embellishments such as garlic, chili, Mediterranean herbs, lemon and 
vinegar. 
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Australian products are available in regional areas where they are sold at specialty food shops, wine 
cellars and in a few sites specialty olive shops. The product range is similar to that listed in Table 2.9. 

 
Table 2.9. Enterprises selling packaged olives to retail customers 
(* indicates Australian products.) 

 
Olive Style/Product Continental Delicatessens Supermarkets 

National
Supermarkets 

Local 
Antipasti - Green Spanish Style olives 
and fetta cheese 

1             1     1

Antipasti - Mediterranean Gourmet   3 2 4* 1 1  
Antipasti - Mediterranean Mix 2 1    
Antipasti - Tapas   2    
Antipasti - Char grilled, Mediterranean   1    
Black - Kalamata 4 2 2 3* 2 6* 2 1   1

Black - Kalamata - halves (bacchetta)      
Black - Kalamata - marinade - Chili   1    
Black - Kalamata - marinade - garlic and 
vinegar 

     

Black - Kalamata - marinade - herbs and 
spices 

  2 1       1 1 1   1

Black - Kalamata - pitted 3 1 2 3 1     1

Black - Kalamata sliced 1 2 1    
Black - Kalamata - marinade - balsamic 
vinegar 

          1          

Black - Kalamata sliced - marinade - 
balsamic vinegar 

            1        

Black heat dried olives 1 1 1    
Black Greek-style   2 1 1*    
Black Greek-style - chili and spices   1    
Black Greek- style - lemon and garlic   1    
Black Spanish Style 4 4 4 3 6 3 3 1 1

Black Spanish Style - pitted 1 2 1 1 2 3 1 

Black Spanish Style - pitted - almonds   2    
Black Spanish Style - pitted - anchovies   2     1

Black Spanish Style - pitted - spices   1  
Black Spanish Style - sliced 2 2 2 3 1 1 1 

Green - natural fermentation in brine - 
Frizantina Style 

  1    

Green - natural fermentation in brine - 
Ligurian Style 

  1 2    

Green Spanish Style 2 5 1 1* 2 3 2   2 2

Green Spanish Style - pitted - natural 
pepper 

            1        

Green Spanish Style (Greek)   1    
Green Spanish Style (Greek) - pitted   1 1    
Green Spanish Style (Greek) - pitted - 
pimento 

  1    

Green Spanish Style (Greek) - pitted - 
pimento 

5 2 2 4 2   2

Green Spanish Style - halves (bacchetta)   1    
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Table 2.9. Enterprises selling packaged olives to retail customers (Continued) 
(* indicates Australian products.) 

 
Olive Style/Product Continental Delicatessens Supermarkets 

National
Supermarkets 

Local 
Green Spanish Style - marinade - 
herbs and spices 

1 1                  

Green Spanish Style - marinade - 
Mediterranean 

  1    

Green Spanish Style - pimento - 
marinade - herbs&spices 

  1 1  

Green Spanish Style - pitted 3 1 1 2 2 1 

Green Spanish Style - pitted - pimento   5 12 2 2 2 

Green Spanish Style - pitted - 
anchovy 

    2     1 1        

Green Spanish Style - pitted - blue 
vein cheese 

          1 1 1      

Green Spanish Style - pitted - fetta 
cheese 

              1      

Green Spanish Style - pitted - 
Parmesan cheese 

  1 1    

Green Spanish Style - pitted - pimento 
- tuna 

  1    

Green Spanish Style - pitted - smoked 
salmon 

  1         1 1      

Green Spanish Style - pitted - tuna   1    
Green Spanish Style - Queen   2*    
Green Spanish Style - Queen - pitted 1    
Green Spanish Style - Queen - pitted - 
pimento 

1    

Green Spanish Style - sliced 1 1 1    
Green Spanish Style crushed - 
marinade - seasoned 

1 1                  

Green Spanish Style marinade - 
Lemon and Garlic 

  1 2* 1    

Mixed - cocktail - marinade - herbs 
and spices 

1    

Mixed - Mediterranean - marinade - 
herbs and spices 

  23                  

Mixed - Provencale - marinade - 
herbs&spices 

              1      

Olive Paste - black 2 2 1    
Olive Paste - green 3 2 1 1    
Olive Paste - Tapenade 1 2 3*    
Number of Items 41 53 28 7 12 17 40 24 18 9 11 

 
 

Industry concerns include the types of olives to produce and having details of the production methods. 
Growing olives under the appropriate conditions and selecting suitable varieties is paramount to 
achieving quality. The data presented in this section conceptualises the industry and the influence and 
relevance of national and international markets. Knowing what table olive products are available to 
consumers will guide Australian processors as to the important table olive presentations. 
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3. Production of Raw Olives 

3.1 ,   Introduction 

Good quality olives are required to produce quality olive products. Hence quality starts at the olive 
orchard. Here the grower needs to understand the olive tree and the quality of the fruits produced. 
Poor selection of varieties, grown under sub optimal conditions can influence the properties of the raw 
olives. This matter is highly relevant because from our experience in meeting with olive 
growers/processors around Australia has revealed that they need technical support both at the orchard 
as well as the processing level. 

 

3.2 Raw Olives 

 
Olive fruit is categorised as a drupe fruit because it has a woody stone surrounded by flesh that is 
enclosed and protected by the skin. The stone, also called the endocarp, formed during the 
development of the fruit, encloses generally one and occasionally two seeds. Like other drupe fruits 
such as peaches and apricots (depending on the variety), olive fruits can be freestone or clingstone. 
With clingstone fruit, removing the fruit from the stone requires some effort. 

 
The flesh, also called the mesocarp, of the fresh olive is juicy and depending on the variety and 
maturation level, ranges from a yellow green to deep purple black in colour. The chemical 
composition of the flesh is complex containing minerals, vitamins, oil, carbohydrate, protein, fibre 
and pigments. Unlike other drupe fruits, olive fruits are rich in oil and low in soluble sugars. A 
characteristic of olive fruit is the high content of phenolic compounds and unique bitter glycoside, 
oleuropein. During processing, the levels of oleuropein are markedly reduced and hence the fruit is 
debittered. Soluble sugars in the olive flesh are essential for supporting fermentation during 
processing. With dried olives, the soluble sugars contribute to the organoleptic qualities of the 
processed olives. Structurally, the flesh is made up of cells and fibrous materials such as cellulose and 
lignin. The water-soluble components of the cells are vacuolised whereas the oil is complexed in the 
cytoplasm. 

 
Olive skin, also called the epidermis or epicarp, provides a protective barrier for the internal 
components. It is mostly a continuous structure except for numerous small openings, lenticels that 
allow the olive fruit to transpire. The olive skin also supports an extensive microbial population of 
bacteria, yeasts and fungi. A number of these organisms proliferate during spontaneous fermentations 
during processing, and others can cause food poisoning to consumers, and spoilage. 

 
3.3 Basic Requirements of Raw Olives 

Olives have a  soft fleshy structure  and if  damaged through bruising  while on  the tree, during 
harvesting, or while transporting and storing, will result in lipolytic and other enzymes being released 
in the flesh. Because of the high water content of the flesh, the enzymes are able to rapidly degrade 
the oil releasing free fatty acids to levels greater than 3-4%. Similar reactions occur in over-ripe 
olives. Thus crop management is essential to ensure the quality olives are used for processing. 

 
Only the best quality fruit should be processed as table olives. Quality includes ensuring authentic 
varieties, using sound fruit of an appropriate size and at the correct maturation stage. Common table 
olive varieties include, Manzanilla, Kalamata, Chalkidiki, UC13A6, Sevillana, Hojiblanca, and to a 
lesser extent Verdale, Picholine and Barouni. Some oil olive varieties Arbequina, Taggiasca, Frantoio 
and Leccino are also used for table olive processing. 
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Consumers prefer medium to large sized olives, with a non-tough skin and a flesh to stone ratio of 5 
to 1 or more. Freestone varieties are best as the flesh separates easily from the stone. Small smooth 
stones are preferred. Small and large olives are better suited to specialty markets. The basic 
requirements of raw olives for table olive production follow in Table 3.1. 

 
Table 3.1. Basic requirements for raw table olives 

 
Basic Requirements Comment 

Plan the table olive enterprise Select growing site - climate, land features, availability of services, 
labour force

Appropriate Variety Authentic varieties planted, 
Variety appropriate to style 

Olive trees grown under optimal 
environmental conditions 

Appropriate Climate 
Well draining soils 
Slightly acid to neutral pH 
Maximum radiation 

Olives grown under good 
horticultural practices (GHP) 

Nutrient applications 
Leaf analysis 
Integrated pest and weeds management with minimal use of chemicals 

Effective harvesting Correct maturation state for style 
Fruit not damaged during harvesting 
Fruit protected from sun and heat in the field

Post-harvest handling Olives sorted according to maturation and size with small and defective 
olives removed 
Olives stored under cool hygienic conditions 
Transport olives under cool hygienic conditions

Efficient delivery of olives to 
processor 

Olives stored under cool hygienic conditions 

 

3.4 Planning the Table Olive Operation 

To be strategic, the potential grower must determine the size of the orchard and which varieties are to 
be planted. Limitations include the varieties available from the nurseries and their authenticity as well 
as the available financial, physical and human resources at the time. The latter is important because 
olives for table olive processing are picked by hand. When olive trees become commercially 
productive, crop yields can reach 15 Tonnes/ha. For a typical olive orchard of 20 ha with 6000 olive 
trees, the level of production can reach 300Tonnes which is the equivalent of 150,000 two-kilogram 
packs of olives. 

 
Planning an olive grove requires an understanding of the end products to be produced ie table olives 
or olive oil. In many situations these two end objectives can coexist. From our discussions with 
growers during the project, few had planned to produce table olives. Many had established small olive 
groves, predominantly for olive oil production. A similar pattern occurred with larger scale operations 
particularly where dual purpose olives eg Manzanilla, Kalamata had been planted. Only a small 
number of growers had planned to produce only olives suitable for table olive production. Examples 
of these are groves in South Australia and Western Australia where Kalamata variety olives have been 
planted. 
New entrants to the industry need to consider the following when planning their table olive operation. 

 
• The market segment for their products - fresh fruit sales, processed olives, packaged olives 
• The quantity of product to be processed 
• Styles to be produced 
• The available growing technologies - irrigated, non-irrigated, organic 
• The quantity of trees/olives required to meet production 
• Extra sources of olives in case of shortfalls 
• Market for culled olives during sorting and grading 
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Climatic Considerations: The ideal climate for olives is one that has a mild wet winter and a long dry 
summer. Such a climate is found in southern Australia. Natural precipitation varies within this zone 
ranging from 100mm to over 1000mm. As table olives need irrigating over summer and autumn, 
additional sources of water are necessary for commercial production. Sufficient chilling must be 
available at the site for flowering and fruiting, but frost prone sites must be avoided. Long dry 
summers reduce the risk of fungal diseases as well as ensuring the olives will ripen, particularly when 
naturally black ripe olives are required. Growing olives where the temperature requirements are met, 
but summer rainfall is prevalent, will require irrigation over winter. The winter to spring is a critical 
period for the flowering of the plant. 

 
The olive, Olea europaea, produces fruit when average daily temperatures in June/July average 
around 10°C or less and summers are long and warm enough to ripen the fruit. The trees and fruit can 
suffer severe damage at temperatures of minus 5 to 10°C making them unsuitable for table olive 
production. Prolonged frosts have similar effects. Hot dry winds at the pollination stage may reduce 
fruit set and productivity and may desiccate young trees and break limbs in mature trees. 

 
 

 

Fig. 3.1. Relationship between areas of current olive activities previously reported by Kailis and Sweeney and 
predicted growing areas by Professor Henry Nix 

 
Under hot environmental conditions olive trees without irrigation undergo physiological shut down to 
conserve moisture, production is reduced and if heat conditions are prolonged the trees become 
stressed as does the fruit, making it less suitable for processing. 

 
Rainfall: Most Australian olive groves are irrigated or can be sustained by rainfall (600 and 
800mm/year). Rain at pollination time may reduce fruit set and productivity. Olives can withstand 
drought, though fruit production is reduced. Hail or frost damaged olives are unsuitable for table olive 
production. Sites and soil must be well drained, have a favourable pH to ensure efficient nutrient 
uptake, sufficient nutrients to meet the trees needs, and have sufficient organic matter to support the 
soil biota. Potassium that accumulates in the olive fruit is lost from the tree and soil when the olives 
are harvested. With poorly drained sites, elevated rows of trees at a height of 50cm with graded ridges 
and two metre alleyways can be constructed. Olives are planted in the centre of the ridge. 
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Dry plant matter placed along the ridge protects against erosion, keeps the soil cool and reduces water 
losses. 

 
Site Selection: Site selection is important for table olive production. Olives will grow in most soil 
types. If planted on sites with poor draining soils, production is compromised through lack of vigour 
due to water logging. Planting sites with slight slopes facilitate both air movement and water drainage. 
Flat areas with poorly structured soils are susceptible to water logging. Slightly acidic to near neutral 
friable soils should be selected as the need for soil amendments and hence establishment costs is 
reduced. 

 
As steeper slopes are prone to erosion, planting should be along contours. Olive trees require direct 
sunlight for growth, initiation of fruit buds, fruit yield and quality. Radiation levels in Australia are 
more than sufficient for olive fruit production and problems only occur when trees receive substantial 
amounts of shade. To maximise radiation, olive trees are best planted on north facing slopes with tree 
rows in a north - south orientation. 

 
Natural Growing Cycle: Olive bears fruit 2-3 years after planting, depending on stock age. Pollination 
and fruit set occur in late spring, fruit grow over summer and ripen during autumn/winter. Seven to ten 
years after planting, trees can produce 25 to 50kg of olives/tree and possibly up to 100kg olives per/tree, 
depending on alternate bearing patterns. 

 
 

Poor cropping over 3 successive seasons is an indication that there is a major problem with the grove 
and if this cannot be corrected, it signifies poor commercial prospects. 

 
 

3.5 Varietal Considerations 

 
Australian growers/processors need to be strategic in their approach to table olive production and 
select olive varieties that have favourable growing and processing characteristics. Although most 
olive varieties can be processed as table olives, it is important that commercially viable varieties, that 
deliver consistent characteristics from season to season, are chosen. Olive size, shape, flesh to stone 
ratio, ease of pitting, colour and texture are all very important selection criteria. Numerous olive 
nurseries around Australia service the olive industry. Subject to agricultural and quarantine 
requirements olive trees are traded interstate. Most olive trees, suitable for table olive processing, are 
clonally propagated as self-rooted cuttings. Difficult-to-root table olive varieties such as Kalamata and 
Sevillana are grafted onto clonal rootstock Frantoio and to a lesser extent on seedlings. Several 
commercial olive propagators, particularly in South Australia, prefer bud grafting rather than scion 
grafting procedures. Also refer to Table 3.2. 

 
Grafted olive trees on clonal rootstock are more uniform than those grafted onto seedlings. One olive 
propagator in South Australia has successfully bud grafted olive "escapes", generally considered to be 
a pest, as rootstock for Kalamata variety olives, a technique commonly practiced in southern Greece 
and Italy. 

 
Commonly processed table olive varieties include Kalamata, Verdale, Manzanilla, Sevillana and 
Hardy's Mammoth. Commonly available olive varieties from nurseries include: 

 
• Large olives - Sevillana, Barouni, Jumbo Kalamata, Hardy's Mammoth, UC13A6 
• Medium size olives - Kalamata, Conservolea (Volos), Barnea, Leccino, Manzanilla, Picual, 

Mission (Californian) and Verdale 
• Small olives - Frantoio (Paragon, Correggiolla, Mediterranean, New Norcia or WA Mission) and 

Arbequina. 
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There is scope for the development and introduction of new to industry varieties such as Chalkidiki, 
Nocellara del Belice and Taggiasca. Most Australian olive orchards have 4 to 6 varieties. With single 
variety orchards, Kalamata or Manzanilla pollinators may improve productivity. 

 
Table 3.2. Factors in selecting cultivars for table olive production 

 
Feature Description 

Olive Size and shape Medium to large 2-6g. the olive size should be broadly uniform 
Shape should be uniform ranging from spherical to elliptical dependent on variety. 

Flesh to Stone Ratio Ideally this should be around 5:1 however minimum ratios are 3: for black olives and 4 
in green olives. Values are lower for naturally black ripe olives left to dehydrate ie 
shrivel on the tree.

Flesh detachment from stone Easier detachment of stone from flesh is advantageous for ease of eating and de-stoning 
Texture of Flesh The olive flesh should be non-granular and non-fibrous. Olives should be free of internal 

flesh damage such as browning due to infestation or environmental stress. 
Olive Firmness Olives  should  be  harvested  so  that  they  are  firm  enough  to  resist  damage  during 

harvesting and post-harvest handling
Skin and Flesh Colour Olives  should  have  the  characteristics  required  for  the  particular  method/style  of 

processing. That is green-ripe, turning-colour and naturally black-ripe olives. 
The olive skin should be thin, fine and delicate

Stone Size, Shape and 
Surface 

The olive should have; a stone that is small, round/elliptical and smooth without sharp 
protuberances; and flesh that is easily detached from the stone eg freestone and without 
sharp protuberances. 

Overall Appearance Olives should have a clean appearance with no injury or defects. 

 

There is a great diversity of table olive varieties growing in traditional olive areas. Studies on those 
cultivated in Portugal, Spain, France, Italy, Greece, Turkey and Tunisia indicate links with ancient 
types. New varieties can also be developed through breeding and evaluating the fruit from feral olive 
seedlings. A problem around the world has been varietal authentication. Even varietal differentiation 
is of current interest because of similarities between Kalamata and Barnea olives processed by the 
Kalamata style method. Current research is addressing this with the development of libraries linking 
morphological characteristics such as, shape and size of olive leaves, fruit and stones, with DNA 
profiles. The large look-alike Jumbo or King Kalamata, because of its popularity with Australian 
consumers, is worthy of further scientific investigation. 

 
Some of the most sought after varieties for table olive processing are Manzanilla, Sevillana, Barouni 
and Hojiblanca for green olives, Conservolea, Kalamata and Hojiblanca, for naturally black ripe 
olives. Other internationally recognised varieties are Chalkidiki (Greece), Nocellara de Belice (Italy) 
and Picholine (France). Even oil olives such as Frantoio variety can be processed as Ligurian olives 
and Leccino variety for naturally black olives in brine. The very small fruit of Arbequina variety 
popular amongst Spanish consumers are seen as an alternative snack to salted peanuts. The use of 
olives from the Barnea, a cultivar recently introduced for processing by the Kalamata method is 
gaining interest in Australia. 

 
Table olives which are generally promoted or available for planting by Australian growers are 
Ascolana tenera, Azapa, Barnea, Barouni, Californian Mission, Cucco, Hardy’s Mammoth, 
Hojiblanca, Kalamata, Kalamata Jumbo, Leccino, Manzanilla, Nabtamri, Olive de Prugno (Prugne), 
Picholine, Gordal Sevillana, UC13A6, Verdale, and Volos (Conservolea). This list reflects the 
available germplasm, but does include most internationally important varieties for table olive 
processing. Verdale has been a favourite of Australian olive growers for years because of its 
productivity and ease of processing, whereas Kalamata olives are well recognised for their firm flesh, 
organoleptic characteristics and their easily recognised shape. Large and very large olives are processed 
by the Spanish Green Style method generally called “Queens’ and include Sevillana (Spanish 
Queen) and UC13A6 (Californian Queen). There is scope for the introduction of new to 
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industry varieties for Australian olive growers, particularly from Italy, Turkey, North Africa and 
Middle Eastern countries. 

 
Large olive varieties such as Sevillana, UC13A6 and Uovo de Piccione, with high flesh to stone 
ratios, are sought after and marketed as “Queen” olives. Popular varieties include Barouni, Jumbo 
Kalamata, Kalamata, Leccino, Manzanilla, Verdale, and UC13A6 with varieties such as Barnea, 
Arbequina, and Frantoio providing new opportunities. Olive size, flesh- to -pit ratio and firmness of 
fresh or processed olives are being evaluated. Olives with a high flesh- to- stone ratio generally have 
greater acceptance with consumers, whereas over sized olives from the Jumbo Kalamata variety and 
those obtained by size sorting of other varieties, are suited for the boutique market. 

 
Olives with a high flesh- to- stone ratio absorb more salt than those with low ratios, so that monitoring 
salt concentration of brines becomes more critical for health safety and to prevent spoilage. 

 

3.6 Establishment of the Table Olive Orchard 

 
Soil requirements: The olive, although considered to be a hardy species, requires a high level of 
management to yield well. Soils should be assessed for pH, nutrient and organic matter levels and 
corrections made before planting.  The orchard floor, is prepared by deep ripping, especially with 
duplex and heavy soils. 

 
 

Planting olives: Planting densities of 250 to 300 trees/ha are currently the most suitable for table 
olives as they facilitate manual harvesting. Such densities must take into consideration the growth 
habits of individual varieties and if possible future growing and harvesting technologies. Trees can be 
planted into 1m x 1m holes on small sites or in rip lines with large sites and supported with stakes so 
that each tree can utilise 40 square metres of orchard floor and below ie 8m x 5m or 6m x 7m. As 
long as water is available through natural precipitation and/or irrigation, olives can be planted at any 
time of the year. 

 
The preferred times however are late autumn and early spring. The planting procedure should ensure 
that roots are not damaged either mechanically or chemically by concentrated fertilisers which could 
slow growth. 

 
Nutritional requirements: Olive trees will respond to fertilisers, applied by broadcasting or by 
fertigation, with applications made on the basis of nutrient analyses of soil and/or leaf samples. 
Taking leaf samples especially around December/January to ensure the correct balance of macro- and 
micronutrients. During establishment, trees need nitrogen additions but once productive, phosphorus 
and potassium are also required. Deficiencies of specific elements in the soil eg boron or potassium 
can lead to deformed fruits and reduced productivity. 

 
Irrigation requirements: Newly planted olive trees require 10L/tree/week. 

 
Training young olive trees: Once planted, the olive trees are trained to a maximum height of two 
metres as a vase shape with a single trunk to facilitate management and harvesting. During the 
establishment period, trees must be observed for vigour as well as the presence of any pests or 
diseases. Once the desired canopy structure is achieved the olive trees should be pruned to maintain 
canopy shape and to ensure tree health by allowing air circulation and light penetration. Although 
table olives are mostly picked by hand, planting stock with one main leader will make staking easier 
and leave the option for machine harvesting in the event the olives are picked for oil production. As a 
one metre branch free trunk is not required where olives are picked by hand, advantage can be taken 
of the basitonic nature of the olive tree by allowing the olive trees to grow as a bush. 
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3.7 Productive Olives Trees Grown Using Good Horticultural 
Practices 

GHP and olives: Fresh olives, for table olive processing should be produced, according to good 
horticultural practices. Here the olive trees should be grown under conditions ensuring quality fruit 
with chemical residue levels meeting the appropriate health standards, and harvested at the 
appropriate maturation states. 

 
Irrigation requirements: Because olive weight is related to water availability, targeted irrigation will 
ensure table olives of a good size with favourable flesh to stone ratios. Research in California 
indicated that irrigation levels and fruit size correlated with increased financial returns for table olives. 
Larger olive groves have substantial irrigation installations. Where water is readily available, 2- 
5megalitres of water/Ha/year is distributed at the appropriate times, particularly during flowering, 
fruit setting time and prolonged dry periods. For mature olive trees, 250 trees/Ha, annual yields 
should range from around 10 to 20 Tonnes/Ha depending on water availability. Mature trees require a 
seasonal average of 500-800L/tree/week. 

 
Irrigation must be commenced once the olive trees are planted. This ensures that trees come into 
production earlier. Ridged groves need more frequent irrigation, because of their lower water holding 
capacity. 

 
Producing Large Olives: The size of olive fruit depends on a number of factors such as: 

 
• Variety 
• Growing conditions 
• Irrigation levels 
• Crop load 

 
This is in contrast to simply sorting out the larger olives from a typical crop. Maximising the first 3 
factors, then thinning out the crop will also contribute to the olives ultimate size. Such strategies are 
used for other fruits such as apples and pears. With the latter fruits modified, espalier techniques for 
commercial application have been developed. To use this technology for commercial purposes with 
the olive needs further research. It should however be recognised, that over-large olives may require 
more time to process. Three ways by which olive crops can be thinned out are: 

 
• Thinning fruit by hand 
• Removing productive wood 
• Using the chemical agent Naphthalene Acetic Acid 

 
Pruning olive trees for production: As olives destined for table olive production have been 
traditionally picked by hand, specific training for this purpose has not had the level of research 
directed to mechanised harvesting of oil olives. Although the olive is a slow growing evergreen, it can 
grow extensively, making harvesting difficult and dangerous for workers particularly if they need to 
use ladders or mechanical aids such as cherry pickers. Ideally trees should be trained and managed so 
that all operations can be undertaken from the orchard floor. Initially pruning is kept to a minimum to 
encourage early bearing. Branches crossing into the canopy can be bent out rather than removed. 
Pruning and training should follow the natural growth habit of the olive tree that will result in a bush 
or an open vase. Trees should be managed to a height that facilitates picking the olives by hand from 
ground level rather than having to use ladders. The tree should be shaped so as to allow air circulation 
and light penetration through the canopy without causing radiation damage. Effective airflow through 
the canopy reduces humidity and the risk of some diseases. A correctly trained tree should show light 
penetration through the canopy so that maximum sized olives are produced. As olive fruit develops on 
one-year-old wood, pruning operations should be directed to new growth. That is all dead and non- 
productive wood should be removed. 
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Tree Protection: Painting the trunk with latex paint or placing protective paper protects young trees 
from sunburn or herbicide damage. Competition from weeds is a potential problem for young trees. 
This is easily managed by either regular mowing, planting legume cover crops for green mulch, 
spraying with herbicides or to a lesser extent by tilling. 

 
Productivity: Because olive trees are often planted as 1 to 1.5 year old trees, most varieties will 
commence production within 2 to 3 years after planting. The time from planting to first harvest is 
dependent on variety and management techniques. Most olive varieties will take at least 4-5 years to 
bear commercially useful crops but longer if not cared for properly. 

 
Pests and Disease Management: Pests and diseases can affect the growth, vigour and productivity of 
the olive tree as well as the quality of the fruit. Australia has been considered relatively free of olive 
pests and diseases, however since the resurgence of the Australian olive industry, several unexpected 
problems have emerged including, olive-scale, peacock spot and olive-lace bug, curculio-weevil 
(beetle), bird and animal attacks and soil pathogens such as phytophthora, nematodes and 
Verticillium. In drier areas, such as in Western Australia, Rutherglen bug and grasshoppers have 
attacked young trees leading to dieback. Some growers have reported olive fruit damage by insects 
and soft nose caused by the fungus anthracnose. To date, olive fly and olive moth have not been found 
in Australian olive groves. Some indigenous insects however do attack young trees and olive fruit. 
Mediterranean fruit fly is a potential problem for the olive. Olive trees are also harmed by some soil- 
borne pathogens such as phytophthora and nematodes that damage roots resulting in dieback. 

 
Integrated Pest Management: Very few chemicals should be needed for successful olive cultivation. 
All of these problems can be controlled but they should be positively identified and expert advice on 
management sought to minimise indiscriminate spraying of broad-spectrum insecticides that will also 
kill beneficial insects. 

 
Correct pruning to allow adequate airflow through the leaves will help keep many problems under 
control. Copper sprays applied after harvest and pruning to the tree canopy can be used as a general 
antifungal treatment.. If the site has been previously used as an orchard the soil should be tested for 
these organisms and treated under agricultural agency direction. 

 
Integrated pest management strategies (IPM) using cultural techniques and safe chemical sprays such 
as Bacillus thuringiensis should be adopted. A number of additional pesticides and fungicides have 
been approved for use with olive trees. mineral oil for scale insect pests, Natrasoap for lace bug; 
copper hydroxide or copper oxychloride for various leaf spots and fruit rots in olives; granular 
metalaxyl for phytopthora root and crown rot in potted nursery trees; glufosinate-ammonium and 
fluazipop-p-butyl for weed control; chloropyriphos for ants (around the tree butt), African black 
beetle (as a drench around the tree base) and light brown apple moth (foliar spray on non bearing 
trees); methidathion for scale insects; dimethoate for lace bug, green vegetable bug and Rutherglen 
bug; fenthion for lace bug, green vegetable bug, Queensland fruit fly and Mediterranean fruit fly; and 
Alpha-cypermethrin as a but drench for curculio beetle and cutworms (See Table 3.3). 

 
Most important is that chemicals are used correctly taking into account orchard workers’ health and 
withholding periods are observed. 

 

3.8 Harvesting for Table Olives 

The two most important factors in harvesting for table olive production is: 
 

• Picking the olives at the correct maturation stage for the processing method or style 
• Ensuring that only quality fruit is picked for processing. 
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Table 3.3. Withholding periods for some chemical agents used in olive growing. 
 

Chemical 
Application 

Use Withholding Period 

Insecticides 
Natrasoap Lace Bug None 

Fenthion Lace bug,, green vegetable bug, 
Rutherglen bug, Queensland and 
Mediterranean fruit flies

Do not harvest olives for 14 days after 
last application 

Dimethoate Lace bug,, green vegetable bug, 
Rutherglen bug, Queensland and 
Mediterranean fruit flies

Do not harvest olives for 7 days after last 
application 

Chlorpyrifos Ants, African black beetle, light 
brown apple moth 

Not required when used as directed 

Methidathion Scale insects - black scale, olive 
scale, Californian red scale

Do not harvest olives for 90 days after 
last application

Mineral Spray Oil Scale insects - black scale olive 
scale Californian red scale 

Do not harvest olives for 1 day after last 
application 

 
For green olives do not apply 6 weeks 
before harvest to prevent spotting 

Buprofezin Scale insects Do not harvest for 28 days after last 
application

Fungicides 
Copper Hydroxide Fungal leaf spots including peacock 

spot and some fruit rots 
Do not harvest olives for 1 day after last 
application 

Copper (cupric) 
oxychloride 

Fungal leaf spots including peacock 
spot and some fruit rots 

Do not harvest olives for 1 day after last 
application 

Herbicides 
Glufosinate-ammonium Numerous weeds and grasses Do not harvest olives for 21 days after 

application 
 

Do not graze or cut treated areas for 
stockfood for 8 weeks after application 

Fluazifop-P Numerous weeds and grasses Not required if used in accordance with 
directions. 

 
Grazing animals - hold for 7 days after 
grazing on treated areas before slaughter 

 

Olives should be harvested by hand in preference to mechanical harvesting to reduce the risk of 
damaged fruit that when processed produces an inferior product. Trees may need to be worked over at 
least three times to obtain fruit at the correct maturation stages. Picking the whole crop at once may 
save pickers’ time, but needs manual sorting later. 

 
Olives Harvesting with hand or mechanised rakes, tree shakers or overhead harvesters increases the 
risk of bruising leading to gas pocket spoilage and soft olives when processed. More serious damage 
occurs with black olives. 

 
Mechanical harvesting with shaking or vibration devices has limited application for olives destined to 
be processed as table olives. As yet machine harvesting has not been a real option, because of bruising 
and marking of the fruit. Olives are damaged when they come in contact with branches during shaking 
or vibrating and when they fall to the ground. Damaged fruit when processed reveals surface scars as 
brown spots and the fruit is more likely to form blisters or gas pockets. There is possibly some scope 
to harvest naturally black ripe olives that are going to be salt dried or heat dried. Ethylene releasing 
compounds, which weaken the olive fruit attachment, have also been used to facilitate mechanical 
harvesting so that less force is required, but their application is limited because with indiscriminate 
use, substantial leaf loss, detrimental to future productivity, occurs. 
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Green-ripe and turning colour olives show appreciable injury when mechanically harvested. This 
becomes more obvious during processing. Immersing machine harvested green-ripe olives into weak 
lye solutions within 20mins at harvest limits bruising. Although these olives are generally as good as 
those harvested by hand this procedure is not widely practiced. Green-ripe olives produced under 
irrigation sodium hydroxide solutions of 0.2–0.3% w/v in potable water are used with higher 
concentrations for unirrigated olives, 0.6-0.8% w/v. The olives are transported from the field to the 
processing facility to continue processing. Immersion time in this transporting solution should be 
short and limited to 1-1.5hours. Some cultivars may require longer periods to remove browning 
damage, and if this is the case lower concentrations of sodium hydroxide are used to avoid skin 
sloughing. Nevertheless, green-ripe olives treated in this way can be used for producing Spanish style 
olives but are unsuitable for producing table olives by natural fermentation methods. 

 
With heavier olive crops expected in the future, as olive trees in Australia mature, serious 
consideration must be given to methods that can resist damage by mechanical harvesting. Costs for 
hand harvesting olives are currently $1.5-$2/kg depending on the variety, tree shape and height, 
weather, availability of labour and distance from major community facilities. In contrast machine 
harvested olives estimated at 30cents/kg would therefore radically reduce table olive production costs. 

 

3.9 Maturation States for Table Olive Production 

Three principal maturation states of raw olives relevant to processing table olives are: 
 

• Green-ripe 
• Turning colour 
• Naturally black -ripe olives 

 
The exact time of harvesting will depend on the variety, region, crop load and growing conditions. 
Generally green-ripe olives can be picked in late summer-early autumn and naturally black ripe olives 
from late autumn to late winter. Turning colour olives are picked between these periods. Olive 
ripening depends on the variety and crop load. Olives on heavily laden trees are smaller and take 
significantly longer to reach the naturally black ripe stage than those with a lesser load. Features of 
olives at different ripening stages are given in Table 3.4. 

 
Table 3.4. Features of olives at different ripening stages. 

 
Maturation Stage Description 

Green-Ripe Olives at this stage are normal sized green to yellow in colour with firm flesh resistant to 
pressure within the fingers without marks other than the natural pigmentation. 

Turning Colour/Semi-ripe Olives at this stage are still firm and have started to accumulate purple pigments in the 
skin and appear multicoloured, rose, brown or purple in colour. The flesh lacks pigment
or is partially pigmented close to the skin.

Naturally Black Ripe Olives at this stage are close to full ripeness with near total pigmentation of the flesh. Oil 
content has also reached maximum levels

 

Changes in firmness and texture occur as the olive fruit proceeds from green-ripe to the black-ripe 
stage. Olives at different maturation stages can have a difference of 30 to 40% in fruit firmness. 
Mature fruit have higher quantities of soluble compounds therefore lose weight during processing as 
well as having an increased risk of gas pocket formation. 
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3.10. Olive Ripening 

There are three stages of maturation of the olive relevant to table olive processing and these are 
reviewed below. 

 
Green-Ripe Olives: Olives at the green-ripe stage are most suitable for processing as green table 
olives by any method or style. When olives change from a leafy green to a yellow green to straw 
colour ie green-ripe they have generally reached their maximum size and are ready for picking. When 
squeezed between the fingers the olives should release a creamy white juice that has an oily feel and 
the characteristic fruity aroma of olive flesh. Using olives at the unripe leafy green stage for processing 
poses technical problems such as lower fermentation rates because of poor skin permeability and a 
lower flesh to stone ratio. When processed the olives have a “rubbery” texture and poor organoleptic 
characteristics. 

 
Olives-Turning Colour: Olives that have started to change to a light rose to red-brown colour are 
termed - turning colour. At this maturation stage the flesh is still creamy white in colour but is softer 
than that of olives at green-ripe stage. Turning-colour olives can be processed in brine, but if 
processed in caustic soda then they are subjected to oxidation. Only green or lightly pigmented olives 
of the Californian Black type (also called Spanish style black olives) are used to avoid a soft product. 
Note that trade products called Black Ripe Olives are not produced from naturally black ripe olives. 

 
Naturally Black Ripe Olives: Good quality naturally black olives, with adequate flesh pigmentation 
should be hand-harvested, before the first frosts, to ensure the best final product. Overripe black 
olives with pigment to the stone process to a softer product. Harvesting with hand rakes or long poles 
results in damaged fruit which process to a mushy product with poor organoleptic qualities. Damage 
may be more difficult to see with black olives than green olives. Olives that are allowed to fully ripen 
on the tree are called naturally black ripe olives. Fruit from most olive varieties ripen to a deep red to 
black colour. Here  the skin  changes colour due to  the accumulation  of red/purple  anthocyanin 
pigments. The olive is termed naturally black ripe when the pigments diffuse and accumulate in the 
flesh right down to the stone. Olives with black skins and white flesh do not meet the requirements of 
naturally black ripe olives and so will not give the desired product. For example raw Kalamata olives 
with only black pigmented skin process to a light brown colour. The best stage to harvest for naturally 
black olives in brine, so that a firm product results, is when the pigment is half to three-quarters 
through the flesh. When over-ripe naturally black olives are processed, they lose much of their texture 
resulting in soft products, and have an increased likelihood of off-flavours. Over-ripe black olives are 
preferred for some types of dried olives. 

 
Harvesting Techniques for Table Olive Processing: Hand picked olives should be collected into 
padded baskets to prevent damage, then placed in 20-25kg slotted crates. To improve efficiency olives 
are picked using a milking action. Inexperienced pickers should be given in-site training before picking 
is commenced especially regarding the prevention of damage to the olives and the trees. 
While in the orchard, picked olives should be stored in a cool place especially out of the sun until 
transported to the packing shed or processing facility. As olive varieties process at different rates they 
should be kept in separate crates. 

 

3.11 Post-harvest Handling of Raw Olives 

Deterioration of olives must be prevented at all post-harvest, handling, storage and transport stages. 
Green-ripe, turning colour and naturally black ripe olives are all subject to damage if handled badly or 
stored harshly. Green discolouration is obvious if the olives are injured. Although damage is less 
obvious with black olives, they still need careful handling because injury may lead to the development 
of soft olives during processing or gas pocket formation with fissures during processing. 

Annex VII - 45



 

Transporting Raw Olives: Olives should be transported carefully to the processing facility and 
processing commenced as soon as possible. To prevent post harvest deterioration olives must be 
packed and transported (if over long distances preferably at night) in shallow ventilated crates that 
allow air circulation, but never in closed crates or sacks. The transporting vehicle must be in a clean 
and hygienic condition, and not be carrying at the same time other chemicals, petrol in cans or 
animals. Olives packed in large containers, 250 to 500kg crates, are more likely to deteriorate during 
storage and transport than if packed in the smaller sized crates indicated above. 

 
Storage of Raw Olives: All olives should be processed as quickly as possible after picking, that is 1-2 
days, to avoid deterioration. Depending on the maturation stage, olives stored for longer periods under 
ambient conditions can, within 7 days, develop fusty and musty defects through heating and sweating. 
Fresh olives stored at ambient temperatures will deteriorate quickly through the action of enzymes 
within the olive flesh and by the action of bacteria, yeasts and moulds on the fruit and from the 
external environment. Processing such olives yields soft products with poor organoleptic qualities. 

 
Black ripe olives deteriorate more quickly than green-ripe olives. Storing unprocessed olives at low 
temperatures prevents their deterioration by decreasing their respiration rate and by retarding the 
action of spoilage organisms. As fresh olives are a living entity, they continue to respire and lose 
moisture causing the olives to lose weight and shrivel. Storing for prolonged periods leads to nail- 
head markings on the skin which are thought to be of bacterial origin. 

 
Research in California has shown that green Manzanilla olives kept between 5 and 10oC will keep 
from 4 to 8 weeks respectively before deterioration is significant. Storage temperatures below 5oC 
cause browning reactions in the olive flesh radiating from the stone to the surface. Green olives can be 
stored for longer periods under controlled atmosphere conditions eg 5-7.5oC with 2% oxygen and a 
relative humidity of 90 to 95%. More research is required in this area. 

 
Grading Olives: Sorted and grade olives are more desirable for processors than delivering the olives 
"as is" off the orchard. With sorting and grading the expectations are that the batches will: 

 
• be of single variety 
• be of uniform size 
• have no leaves, small, defective or damaged olives 

 
Sorting and grading can be undertaken by hand or by machine. Olives can also be damaged during 
any vigorous grading procedures so appropriate precautions must be taken. Injuries such as bruising, 
when the olives pass through mechanical sorters and graders, can lead to the formation of brown 
spots, gas pockets or blisters during processing. Systems of grading based on differences in specific 
gravity of the olives at the different maturation stages have been developed, and proponents report 
that the olive quality of fresh olives is better preserved when compared to other grading systems. 

 

3.12 Summary of Undesirable Qualities in Raw Olives 

As mentioned earlier quality raw olives are essential for quality table olives. Undesirable qualities are 
listed in Table 3.5 and operations that need checking. Skin blemishes can be due to bruising of fruit 
by machinery, during harvesting or after post harvest handling and grading. Flesh damage can occur 
during harvesting and poor storage particularly at low temperatures. Shrivelled olives can occur if 
trees are stressed, particularly if irrigation is unavailable at times of excessively high temperatures. 
Olives soften on storage. 

 
Changes in olive colour may be due to chemical sprays and some infestations. Deformed fruit occurs 
through nutritional problems such as boron deficiency and superficial insect damage whereas moulds 
can lead to changes in skin colour and partial dehydration. Insects such as fruit fly can mark the skin 
whereas olive fly, not yet found in Australia causes substantial damage to the flesh. If pests or 
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diseases are present, growers need to check their pest management program. Processed olives should 
be without stems unless in specialty products. If olives are small, confirm the variety, and apply 
thinning techniques. 

 
 

Table 3.5. Undesirable qualities in raw olives 
 

Defect Description Operations Needing Checking 

Skin blemish Superficial marks affecting the skin 
such as: bruises, blows, stains induced by 
brushing against branches, but do not 
penetrate into the flesh and are not the 
consequences of disease 

• Cultural and agricultural practices 
• Harvesting 
• Post-harvest handling storage and 

transport 

Flesh damage Imperfection or damage to the flesh 
which may or may not be associated with 
superficial marks 

• Cultural and agricultural practices 
• Harvesting 
• Post-harvest handling storage and 

transport 
Shrivel Here the olives are so wrinkled as to 

materially affect the appearance of the 
fruit. An exception is when shriveled 
olives are used for preparing dried olives. 

• Cultural and agricultural practices 
• Post-harvest handling, storage 

and transport 

Softness Here  the  olives  are  excessively  soft  or 
abnormally flabby. 

• Harvesting 
• Post-harvest handling, storage and 

transport 
Fibrous or Woody Means  olives  that  are  excessively   or 

abnormally fibrous or woody.
• Variety 
• Harvesting time 

Abnormal Colour Olive colour is distinctly different from 
the characteristic colours of green-ripe, 
turning colour and naturally black-ripe 

• Cultural and agricultural practices 
• Post-harvest handling storage and 

transport 
Damage due to abnormal growing 
practices 

The skin of fruit that has been 
accidentally burnt.

• Cultural and agricultural 
practices

Deformed fruit Fruit deformed through factors including 
nutritional deficiencies and environmental 
damage

• Cultural and agricultural practices 

Cryptogamic and mould damage This includes lusterless fruits and those 
with scattered, more or less dark stains 
caused by the mycelium of certain fungi 
eg Macrophoma, Gloesporium, growing 
either within the olive and leading to 
dehydration of the tissues, or on the skin 
and affecting fruit colour. 

• Cultural and agricultural 
practices 

Insect damage Deformed fruits and those with abnormal 
stains or whose flesh has an abnormal 
aspect. Exit holes are often present.

• Cultural and agricultural 
practices 

Stems Significant number of stems still attached 
to olives (unless this is for a specialty 
item)

• Harvesting practice 

Small olives Inappropriate size • Check variety authenticity 
• If small thin out the crop 

 
 

3.13 Physical Examination of Raw Olive Flesh 

Physical analyses were undertaken on a number of olive varieties. Such data provides some base line 
levels on pressure, fruit weight, stone weight and flesh to stone ratio (Table 3.6). Most measurements 
were made on the two important table olive varieties Kalamata and Manzanilla. Measurements on the 
other varieties can be taken as indicative measurements. 
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3.14 Changes in Olive Flesh Resistance During Maturation 

It is well known that olive flesh changes during maturation and ripening. With a simple pressure test 
we were able to show quantitatively pressure differences between different maturation states. Using a 
Shor 00 apparatus, measuring pressure in arbitrary units, we demonstrated that unripe green olives 
gave pressures of 100+ units. This data is not presented in Table 3.6.The green-ripe olives however, 
generally gave values between 80 and 90 units except for one sample of Picual variety that was 
yellow rather than green yellow, but had not started to accumulate pigment in the skin. Naturally 
black ripe olives with pigmentation to the stone gave values between 50 and 70 units whereas turning 
colour olives gave values in between. We therefore believe this test could be used as an indicator of 
flesh integrity. 

As will be seen in a later section processed olives lose some of this integrity and have lower pressures 
than fresh olives. It is unlikely that if fresh olives record low pressures when processed, pressure 
values would increase. More elaborate testing with equipment, not available to the researchers could 
provide quantitative determinations of texture. In this project, texture was determined only on processed 
olives by organoleptic assessment and is reported in a later section. 

3.15 Fruit and Stone Weight Measurements 

Fruit and stone weight measurements were undertaken on the olive varieties indicated in Table 3.6. 
Fruit weight is a function of moisture and oil content, so that marked changes in these parameters will 
affect the weight of olives. Moisture content of olives is determined to a large extent by the availability 
of water to the olive tree. This matter has been illustrated by others, where olives grown under 
irrigation are generally larger than those grown under dryland conditions. 

Olive weight is important in table olives, because consumers show a preference for larger olives than 
smaller ones except for specialty lines such as Ligurian Olives (Taggiasca variety) and the Arbequina 
variety. The olives examined in this study had weights within ranges expected for those varieties and 
within desirable olive weights of 2 to 6 grams (Table 3.6). The weight of olive stones reach their 
maximum weight well before the olive ripens. On its own then, the stone weight does not provide 
useful information. 

When used to calculate the flesh to stone ratio this latter parameter is a crude indicator of the 
nutritional quality of the olive as there will be less flesh available per olive eaten. Knowing the weight 
of the olives and the flesh to stone ratio gives an indication of the processing time. Smaller olives with 
lower flesh to stone ratio (Verdale) process faster than larger olives with a high flesh- to- stone ratio 
(Jumbo Kalamata) especially by traditional methods. Ideally the flesh to stone ratio should be 5:1. The 
majority of olives tested were in excess of this and except for one sample of green-ripe Barnea variety 
olives were all within the limits of a minimum ratio of 3 for green-ripe olives and 4 for black ripe 
olives. 

3.16 Proximate Analysis of Raw Olive Flesh 

Proximate analysis is used to characterise the broad chemical nature of foodstuffs. It involves 
determining moisture, oil, protein and ash levels and then calculating the carbohydrate content by 
difference. The ash content represents non-combustible material and is an indication of the total 
mineral content. Reviewing the results in Table 3.7 reveals that moisture content of the flesh, except 
one of the raw olives in the study, were between 60%w/w and 7%w/w. 

Similar trends  were observed  with  additional varieties,  not listed  in  Table 3.7,  which included 
Barouni, Hardy’s Mammoth, Hojiblanca, UC13A6, Verdale and Conservolea. The flesh of most 
varieties had an oil content of more than 20%w/w. Flesh from most varieties had protein levels of 
between 1%w/w and 2%w/w, whereas the total calculated carbohydrate value was mostly between 
8%w/w and 12%w/w. 
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3.17 Oil Quality in Raw Olive Flesh 

The quality of the oil in the raw olive flesh, was also evaluated in terms of saturated (SatFA), 
monounsaturated (MUFA) and polyunsaturated (PUFA) fatty acid levels and oleic acid content (Table 
3.7). Saturated fatty acid levels were mostly between 12%w/w and 16%w/w, MUFA levels between 
60%w/w and 80%w/w and PUFA levels 5%w/w and 18%w/w. 

 
The fatty acid profiles of the oil content of raw olive flesh are given in Table 3.10. Unlike olive oils 
there are no set limits for the different levels of fatty acids in the oil content of raw olive flesh. A 
major difference between the oil quality in raw olive flesh and olive oil is that the olive seed 
contributes to the fatty acid profile. In table olive flesh the bulk of the oil is made up of oleic acid 
whereas the much debated linolenic acid (cf olive oil) content was 1%w/w or less. 

 

3.18 Soluble Sugar Levels in Raw Olive Flesh 

The fermentative substrates for microbial fermentation during processing are found in the flesh. 
These include the soluble sugars, glucose, fructose and sucrose. A number of olive varieties were 
evaluated and the results are presented in Table 3.8. Soluble sugars were detected in all samples of 
olive flesh and across all varieties tested. Levels ranged from around 0.5%w/w to over 5%w/w. These 
levels are consistent with reported values by others. Most had a soluble sugar content of over 1%w/w 
with more than half levels greater than 2%. Sugar levels of 2%w/w or more in table olive flesh are 
favourable for fermentation. Points to note however, are that the sugar concentrations in the flesh 
would change with moisture content and if olives are subjected to prolonged soaking and multiple 
washing steps, much of this intrinsic sugar is lost and additional sugar may need to be added for 
fermentation to proceed. 

 

3.19 Mineral Content of Raw Olive Flesh 

The levels of 11 minerals both macro and micro in raw olive flesh are presented in Table 3..9. The 
macro elements are phosphorus; potassium, sodium, calcium, magnesium and sulphur and are 
expressed as percent or g/100g. The microelements (trace elements) are boron, copper, iron, manganese 
and zinc and are expressed as mg/Kg or parts per million (ppm). 

 
3.20 Macro Elements in Raw Olive Flesh 

Phosphorus: The levels in the flesh of fresh olives ranged from 0.02 to 0.25 percent. The majority of 
the 20 olive varieties in Table 3.9 were at the lower end of the range. But three olive varieties 
(Verdale, UC13A6 and Hardy’s Mammoth) had levels greater than 0.1 percent. 

 
Potassium: The levels of potassium determined for the 20 varieties of fresh olives ranged from 0.53 
to 3.39 percent. Again the majority (17) were grouped at the low end of the range and three varieties 
(Verdale, UC13A6 and Hardy’s Mammoth) were at the high end of the range >1.6 percent. 

 
Sodium: The levels of sodium in the olive varieties ranged from 0.01 to 0.22 percent but with this 
mineral only one variety (Hardy’s Mammoth) had a high sodium level (0.22 percent). 
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Table 3.6 Physical parameters of raw olives 
 

Variety Maturation 
State 

Processing 
Method 

Pressure 
Units 

Fruit weight 
Grams 

Stone weight 
Grams 

Flesh: stone 
Ratio 

Barnea Black Fresh 55.68 4.28 0.53 7.08 

  St Deviation   0 0 0 0 

  No of samples   1 1 1 1 

Barnea Green Fresh 91.38 2.18 0.59 2.72 

  St Deviation   0 0 0 0 

  No of samples   1 1 1 1 

Barouni Green Fresh 90.34 6.59 1.19 4.54 

  St Deviation   0 0 0 0 

  No of samples   1 1 1 1 

Frantoio Green Fresh 95.14 3.32 0.64 5.38 

  St Deviation   0 0 0 0 

  No of samples   1 1 1 1 

Hardy's St Deviation Fresh 96.04 4.25 0.68 3.22 

Mammoth No of samples   1.94 1.94 0 0 

      2 2 1 1 

Kalamata Black Fresh 61.67 5.82 0.99 5.69 

  St Deviation   5.53 4.47 0.79 1.44 

  No of samples   3 7 5 7 

Kalamata Green Fresh 90.1 7.44 1.74 4.1 

  St Deviation   5.2 5.74 0.88 1.36 

  No of samples   3 4 4 4 

Kalamata TC Fresh 68.52 10.67 1.41 5.84 

  St Deviation   13.84 6.29 0.97 0.92 

  No of samples   3 5 4 4 

Leccino Black Fresh 66.51 3.45 0.61 4.78 

  St Deviation   5.02 1.38 0.23 0.23 

  No of samples   2 2 2 2 

Manzanilla Black Fresh 66.84 5.48 0.63 8.33 

  St Deviation   19.94 0.37 0.05 0.58 

  No of samples   4 4 4 4 

Manzanilla Green Fresh 82.34 5.22 0.65 6.74 

  St Deviation   14.74 1.1 0.07 1.52 

  No of samples   6 5 5 5 

Manzanilla TC Fresh 70.85 5.39 0.64 7.54 

  St Deviation   10.42 0.93 0.05 1.95 

  No of samples   5 5 5 5 

Pendolino Black Fresh 67.97 3.48 0.53 5.57 

  St Deviation   0 0 0 0 

  No of samples   1 1 1 1 

Picual Black Fresh 55.93 7.08 0.83 7.53 

  St Deviation   0 0 0 0 

  No of samples   1 1 1 1 

Picual Green Fresh 73.86 5.96 0.76 6.84 

  St Deviation   0 0 0 0 

  No of samples   1 1 1 1 

Annex VII - 50



 

Table 3.7. Proximate analysis of flesh of raw olives 
 

Variety Maturation 
State 

Moisture 
%w/w 

Oil 
%w/w 

Protein 
%w/w 

Ash 
%w/w 

Total CHO
%w/w 

Sat FA 
%w/w 

Monounsat 
FA %w/w 

Polyunsat 
FA %w/w 

Oleic 
Acid%w/w 

Banea Black 59.58 27.97 1.99 0.42 10.03 16.30 65.60 60.10 61.40 

  No of Samples 1 1 1 1 1 1 1 1 1 

Frantoio Green 68.08 21.40 1.91 0.36 8.25 14.70 77.00 8.40 72.70 

  No of Samples 1 1 1 1 1 1 1 1 1 

Kalamata Black 56.35 27.22 1.21 1.06 9.43 13.78 72.30 13.95 68.53 

  Stand Deviation 14.20 8.40 0.21 0.44 2.27 3.97 6.59 2.64 7.31 

  No of Samples 6 5 4 4 4 4 4 4 4 

Kalamata Green 67.03 16.65 2.01 1.24 9.27 18.90 66.70 14.40 62.60 

  Stand Deviation 2.36 8.10 0.72  

  No of Samples 3 3 3 1 1 1 1 1 1 

Kalamata TC 68.22 21.41 1.05 1.02 8.02 19.60 41.65 17.70 57.85 

  Stand Deviation 1.08 0.54 0.15 0.28 33.45 3.96 3.61 

  No of Samples 2 2 2 1 1 2 2 2 2 

Leccino Black 63.20 21.94 2.16 0.58 12.28 16.50 76.20 7.30 71.20 

  Stand Deviation 3.25 3.65 0.61  
  No of Samples 2 2 2 1 1 1 1 1 1 

Manzanilla Black 67.82 22.29 0.96 0.35 8.59 16.83 76.93 6.23 71.80 

  Stand Deviation 4.32 4.22 0.05 0.07 0.08 0.90 2.97 2.15 2.98 

  No of Samples 3 3 3 2 2 3 3 3 3 

Manzanilla Green 64.88 22.46 1.02 1.07 8.30 16.53 78.00 5.33 73.67 

  Stand Deviation 14.76 11.66 0.45 0.55 1.40 0.38 1.81 1.53 1.96 

  No of Samples 5 5 4 3 3 3 3 3 3 

Manzanilla TC 68.24 21.63 0.94 0.58 8.62 16.88 76.36 6.76 71.66 

  Stand Deviation 2.24 1.47 0.15 0.49 1.51 0.77 2.98 2.33 3.16 

  No of Samples 5 5 5 5 5 5 5 5 5 

Pendolino Black 61.55 25.45 0.72 0.67 11.61 16.60 68.90 14.50 64.20 

  No of Samples 1 1 1 1 1 1 1 1 1 

Picual Black 66.50 20.20 1.64 0.88 10.78 12.70 70.00 17.30 66.70 

  No of Samples 1 1 1 1 1 1 1 1 1 

Picual Green 66.92 16.36 1.72 0.57 10.27 12.00 75.10 12.90 71.70 

  Stand Deviation 5.96 0.02 0.05  
  No of Samples 2 2 2 1 1 1 1 1 1 

Picual TC 67.30 21.05 1.36 0.43 9.87 11.70 74.80 14.10 71.70 

  No of Samples 1 1 1 1 1 1 1 1 1 
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Table 3.8. Sugar content of raw olive flesh in selected raw olives 
 

Variety Maturation 
State 

Number of 
Samples 

Sugar 
%w/w 

Barnea TC 2 2.49 

Barouni TC 1 2.85 

Hardy's Mammoth TC 1 5.61 

Hojiblanca Green 1 2.63 

Kalamata Black 4 2.16 

Kalamata Green 3 2.36 

Kalamata TC 1 1.48 

Leccino Black 1 0.83 

Manzanilla Black 1 0.95 

Manzanilla Green 5 1.77 

Manzanilla TC 3 1.22 

Picual Green 1 4.06 

UC13A6 Green 1 4.61 

Verdale Green 1 3.45 

Volos Green 1 0.49 

 

Calcium: The range of the calcium levels were 0.02 to 0.16 percent. Two of the varieties (Verdale 
and Hardy’s Mammoth) had calcium levels of 0.1 percent and 0.16 percent respectively. The other 
olive varieties ranged from 0.02 to 0.055 percent. 

 
Magnesium: The levels of magnesium ranged from 0.01 to 0.06 percent, only one variety had the 
high level of 0.06 percent and that was Hardy’s Mammoth. 

 
Sulphur: The sulphur levels in the fresh olives ranged from 0.01 to 0.13 percent. Two of the olive 
varieties had levels of 0.08 percent (UC13A6) and 0.13 percent (Hardy’s Mammoth). 

 

3.21 Micro Elements in Raw Olives 

Boron: The levels of boron in fresh olives showed a range of 4 to 22 mg/Kg with only one variety at 
the high end (Hardy’s Mammoth). The other 19 varieties were distributed over the range of 4 to 9.5 
mg/Kg (Table 3.9). 

 
Copper: The copper Levels ranged from 0.3 to 5.8 mg/KG. One variety was at the low end of the 
range (Barouni) and this may indicate a copper deficiency in the soil at this site. Only one variety 
(Hardy’s Mammoth) was at the high end of the range. 

 
Iron: The iron levels in fresh olives ranged from 3 to 95 mg/Kg. Three olive varieties had iron levels 
much higher levels than the other 17 varieties. These three varieties were Verdale (18.1mg/Kg), 
UC13A6 (19mg/Kg) and Hardy’s Mammoth (95mg/Kg) (Table 3.9). 

 
Manganese: The manganese levels ranged from 0.91 to 5.5 mg/Kg and again as with iron the same 
three varieties had much higher levels than the other 17 varieties (Table 3.9.). 

 
Zinc: The zinc results as indicated in Table 3.9. were more variable and ranged from 1.4 to 33mg/Kg. 
The same three varieties (Verdale, UC13A6 and Hardy’s Mammoth) had the higher zinc levels (9.65 
to 33mg/Kg). However, there was a larger swing in levels for zinc in the other 17 varieties than that 
seen in the other minerals. 
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Table 3.9. Mineral content of raw olive flesh 
 

Variety Maturation 
State 

Processing 
Method 

Phosphorus 
% 

Potassium 
% 

Sodium 
% 

Calcium 
% 

Magnesium 
% 

Sulphur 
% 

Boron 
mg/Kg

Copper 
mg/Kg

Iron 
mg/Kg

Manganese 
mg/Kg

Zinc 
mg/Kg

Arbequina TC Fresh 0.07 0.79 0.04 0.04 0.02 0.04 8 2.1 5.7 1.8 4.7 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Barnea Black Fresh 0.03 0.65 0.02 0.02 0.01 0.02 5.85 1.37 8.22 1.17 3.36 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Barnea TC Fresh 0.05 0.89 0.02 0.05 0.02 0.03 9.50 1.85 7.00 1.45 4.40 

    St Deviation 0.01 0.18 0.01 0.01 0.01 0.01 3.54 1.77 0.57 0.07 0.99 

    No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Barouni   Fresh 0.05 0.61 0.01 0.04 0.02 0.02 7 0.3 4.9 1.3 3 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Frantoio Green Fresh 0.04 0.61 0.01 0.02 0.01 0.02 5.47 3.37 4.84 1.26 2.53 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Hardy's Green Fresh 0.25 3.39 0.22 0.16 0.06 0.13 22 5.8 95 5.5 33 

Mammoth   No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Hardy's TC Fresh 0.07 0.81 0.01 0.02 0.02 0.03 6 0.3 3.1 0.7 3.1 

Mammoth   No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Hojiblanca Green Fresh 0.06 0.6 0.01 0.05 0.02 0.03 4 1.3 4.4 2.2 5.3 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Kalamata Black Fresh 0.03 0.70 0.01 0.02 0.01 0.01 6.59 0.85 3.63 1.08 1.90 

    St Deviation 0.01 0.09 0.003 0.002 0.0003 0.002 1.19 0.43 0.68 0.12 0.36 

    No of Samples 4 4 4 4 4 4 4 4 4 4 4 

Kalamata Green Fresh 0.15 2.19 0.06 0.10 0.05 0.08 18.33 2.26 27.36 4.02 15.35 

    St Deviation 0.14 2.06 0.08 0.10 0.04 0.08 20.31 1.70 32.26 3.73 18.47 

    No of Samples 5 5 5 5 5 5 5 5 5 5 5 

Kalamata TC Fresh 0.04 0.59 0.01 0.02 0.01 0.01 5.05 1.80 3.06 1.02 2.21 

    St Deviation 0.004 0.08 0.01 0.002 0.001 0.001 1.07 0.42 0.23 0.08 0.54 

    No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Leccino Black Fresh 0.06 0.83 0.01 0.02 0.02 0.03 5.99 1.52 4.21 1.39 3.14 
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Variety Maturation 
State 

Processing 
Method 

Phosphorus 
% 

Potassium 
%

Sodium 
%

Calcium 
%

Magnesium 
%

Sulphur 
% 

Boron 
mg/Kg

Copper 
mg/Kg

Iron 
mg/Kg

Manganese 
mg/Kg

Zinc 
mg/Kg

    St Deviation 0.05 0.14 0.00 0.01 0.001 0.01 0.01 0.74 0.02 0.02 1.35 

    No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Manzanilla Black Fresh 0.02 0.53 0.01 0.03 0.01 0.01 6.10 1.52 3.56 0.91 1.78 

    St Deviation 0.005 0.09 0.002 0.005 0.001 0.002 0.62 0.57 0.14 0.09 0.71 

    No of Samples 3 3 3 3 3 3 3 3 3 3 3 

Manzanilla Green Fresh 0.03 0.62 0.01 0.03 0.01 0.01 5.30 1.26 3.04 0.99 2.05 

    St Deviation 0.02 0.05 0.002 0.01 0.004 0.004 1.59 0.48 0.29 0.31 1.04 

    No of Samples 4 4 4 4 4 4 4 4 4 4 4 

Manzanilla TC Fresh 0.02 0.56 0.01 0.03 0.01 0.01 6.17 1.34 3.60 0.93 1.89 

    St Deviation 0.00 0.12 0.002 0.01 0.002 0.001 1.59 0.44 0.55 0.16 0.59 

    No of Samples 5 5 5 5 5 5 5 5 5 5 5 

Pendolino Black Fresh 0.02 0.72 0.04 0.02 0.01 0.02 6.76 1.13 4.94 0.91 1.43 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Picual Black Fresh 0.04 0.68 0.01 0.03 0.02 0.02 7.18 2.53 8.38 1.60 5.85 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Picual Green Fresh 0.03 0.92 0.02 0.03 0.02 0.03 8.07 2.27 5.03 1.53 2.55 

    St Deviation 0.002 0.28 0.002 0.004 0.001 0.01 2.73 0.19 0.38 0.39 0.64 

    No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Picual TC Fresh 0.03 0.64 0.02 0.03 0.02 0.02 7.34 2.33 5.36 1.28 2.68 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 

UC13A6 Green Fresh 0.15 1.83 0.05 0.055 0.035 0.08 6 1.2 19 3.35 9.65 

    St Deviation 0.14 1.77 0.06 0.06 0.04 0.08 4.24 1.27 22.63 3.32 10.39 

    No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Verdale Green Fresh 0.13 1.68 0.05 0.10 0.03 0.05 8.37 1.03 18.14 3.80 11.15 

    St Deviation 0.10 1.38 0.06 0.09 0.03 0.05 4.76 1.03 18.59 3.11 10.96 

    No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Volos Green Fresh 0.07 0.65 0.01 0.02 0.02 0.03 4 0.6 4.6 1.4 5.4 

    No of Samples 1 1 1 1 1 1 1 1 1 1 1 
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Table 3.10. Lipid Profile Raw Olive Flesh 

 
Variety Maturation 

State 
Processing 
Method 

%w/w 

Oil SFA MUFA PUFA C16:0 C16:1 C16:1 C17:0 C17:1 C18:0 C18:1 C18:1 C18:2 C18:3 C20:0 Cis- 
11eicos 
enoic

C22:0 C23:0 C24:0 

Barnea Black Fresh 27.97 16.3 65.6 60.1 13.8 0 1.1 0 0 2 61.4 2.5 17.4 0.6 0.4 0.2 0.1 0.3 0 

    No of 
Samples 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Frantoio Green Fresh 21.40 14.7 77 8.4 12.4 0.1 0.7 0.1 0.1 1.6 72.7 2.7 7.7 0.6 0.4 0.4 0.1 0.3 0.1 

    No of 
Samples 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Kalamata Black Fresh 27.22 13.78 72.30 13.95 10.50 0.13 0.70 0.13 0.35 2.55 68.53 1.75 13.08 0.90 0.40 0.35 0.1 0.45 0.025 

    St Deviation 8.40 3.97 6.59 2.64 3.22 0.05 0.34 0.10 0.10 0.81 7.31 0.17 2.60 0.08 0.08 0.10 0 0.44 0.05 

    No of 
Samples 

5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

Kalamata Green Fresh 16.65 18.9 66.7 14.4 14.6 0.1 0.6 0.2 0.3 3.3 62.6 1.7 13.4 1 0.6 0.3 0.2 1.1 0.1 

    St Deviation 8.10    
    No of 

Samples 
3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Kalamata TC Fresh 21.41 19.6 41.65 17.7 15.65 0.1 1.1 0.2 0.2 3.15 57.85 2.1 16.75 0.95 0.45 0.2 0.1 1.1 0.1 

    St Deviation 0.54 0.28 33.45 3.96 0.07 0 0 0 0 0.21 3.61 0 3.89 0.07 0.07 0 0 0 0 

    No of 
Samples 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Leccino Black Fresh 21.94 16.5 76.2 7.3 14 0.1 1.5 0 0 2.1 71.2 2.8 6.7 0.5 0.3 0.2 0 0.3 0 

    St Deviation 3.65    
    No of 

Samples 
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Manzanilla Black Fresh 22.29 16.83 76.93 6.23 12.87 0.10 1.33 0.13 0.27 3.23 71.80 2.57 5.73 0.53 0.43 0.2 0.1 0.57 0.07 

    St Deviation 4.22 0.90 2.97 2.15 0.85 0.00 0.15 0.06 0.06 0.31 2.98 0.12 2.15 0.06 0.06 0 0 0.06 0.06 

    No of 
Samples 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

Manzanilla Green Caustic 16.83 19.10 73.34 7.56 15.12 0.04 1.40 0.12 0.28 2.88 68.20 2.78 6.74 0.82 0.48 0.24 0.1 0.56 0.06 

    St Deviation 0.77 0.90 1.01 0.72 0.62 0.05 0.12 0.04 0.04 0.16 0.97 0.13 0.69 0.04 0.04 0.05 1E-09 2E-01 5E-02 

    No of 
Samples 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

Manzanilla Green Fresh 22.46 16.53 78.00 5.33 12.60 0.10 0.90 0.17 0.30 2.97 73.67 2.17 4.70 0.63 0.50 0.30 0.17 0.7 0.1 

    St Deviation 11.66 0.38 1.81 1.53 0.61 0.00 0.10 0.06 0.00 0.50 1.96 0.25 1.47 0.06 0.00 0.00 0.06 0.1 0 
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Variety Maturation 

State 
Processing 
Method 

%w/w 

Oil SFA MUFA PUFA C16:0 C16:1 C16:1 C17:0 C17:1 C18:0 C18:1 C18:1 C18:2 C18:3 C20:0 Cis- 
11eicos 
enoic

C22:0 C23:0 C24:0 

    No of 
Samples 

5 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

Manzanilla TC Fresh 21.63 16.88 76.36 6.76 12.84 0.10 1.08 0.16 0.28 3.20 71.66 2.34 6.22 0.58 0.48 0.24 0.1 0.6 0.1 

    St Deviation 1.47 0.77 2.98 2.33 0.89 0.00 0.08 0.05 0.04 0.32 3.16 0.21 2.23 0.08 0.04 0.05 <0.001 0.07 <0.001 

    No of 
Samples 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

Pendolino Black Fresh 25.45 16.6 68.9 14.5 14.8 0.1 0.9 0 0.1 1.4 64.2 3.1 13.5 0.9 0.3 0.3 0.1 0.2 0.1 

    No of 
Samples 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Picual Black Fresh 20.20 12.7 70 17.3 9.9 0.3 0.5 0 0.1 2.4 66.7 2 16.1 1.2 0.3 0.4 0.1 0.2 0.1 

    No of 
Samples 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Picual Green Fresh 16.36 12 75.1 12.9 10.2 0.2 0.4 0 0.1 1.4 71.7 2 11.8 1.2 0.3 0.4 0.1 0.3 0.1 

    St Deviation 0.02    
    No of 

Samples 
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Picual TC Fresh 21.05 11.7 74.8 14.1 9.3 0.2 0.4 0 0.1 1.4 71.7 1.8 13 1.1 0.2 0.4 0.1 0.3 0 

    No of 
Samples 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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General Comments: The mineral levels in the flesh in fresh olives (Table 3.9) revealed that three 
varieties had consistently higher levels than the other 17 varieties. These three varieties were Hardy’s 
Mammoth, UC13A6 and Verdale. In the case of Hardy’s Mammoth only one sample was available 
for analysis and with the other two varieties two samples were analysed. The standard deviations 
given in for these two varieties (UC13A6 and Verdale) show that there was probably strong variation 
in the Table 3.9. results for these two samples. These variations could be due to soil conditions and 
orchard fertiliser regimes. To gain a more detailed understanding of the variation in the Hardy’ 
Mammoth a much larger sampling would be required to see if the high levels were due to the variety 
or an effect of soil type or fertiliser regime used on the farm. The other olive varieties showed a close 
range of mineral levels. 

 

3.22 Concluding Remarks 

In the setting up of an olive orchard for the production of olives for the olive market, a number of 
important strategies need to be taken into account. The first is the average rainfall and the availability 
of irrigation water for the growing of olives. This may be from dams on site or from scheme water. 
The rainfall for good olive growing should be between 100mm and 1000mm. The regional 
temperature patterns also need to be taken into consideration, frost factors, wind strength  and finishing 
temperatures. The soil structure and the lay of the land is important as this will decide the lay out of 
the olive orchard so that the trees are able to receive maximum light, be protected from hot dry winds 
and the soil does not waterlog. The consideration of olive varieties is one of personnel selection but 
the most popular are Kalamata and Manzanilla. It is recommended however, that growers have 
a number of table olive varieties in their orchards. Pollinator trees are important and these should 
be distributed around the orchard. A number of agronomic parameters need to be considered, 
planting density, plant nutrition, training of the trees, pruning, tree thinning, tree protection and pests 
and disease management. 

 
 

The harvesting of olives for table olive production is important, as the fruit should have no blemishes. 
The best way to harvest is by hand however this is expensive. Advances in mechanical harvesting are 
in the pipeline and these newer machines should improve harvesting efficiency and lower the cost. 
The transport and storage of the olives is an important factor at harvest time. The recommended time 
after harvesting for processing the olives is one to two days. The harvested olives need to be kept cool 
and in well ventilated crates. The storage of olives should be at temperatures below 5C and they 
should only be stored for up to four weeks, but it is recommended that the processing be commenced 
immediately the olives are picked. This is possible on a vertically integrated operation. But with 
offsite processing the olives are best transported to the processing unit at night. 

 
 

The chemical and physical aspects of fresh olives were studied and the recommended flesh to stone 
ratio is 5:1, but this can be varied to as low as 3:1 and as high as 7:1. The olive varieties have shown 
typical varietal variations in the proximate analysis and there is no data that rules any variety out of a 
production system. The mineral content of the flesh has shown some variation and this may be 
accounted for by soil type, orchard fertiliser regime and possible varietal variation. 
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4. Establishment of Table Olive 
Enterprises 

4.1 Introduction 

Processed table olives, being a manufactured food require to be produced with acceptable 
technologies under safe conditions for consumers and workers. The olives to be processed need to be 
grown, harvested, stored and transported by methods that minimise physical damage, chemical and 
microbiological contamination. 

 
Raw olives at all stages of maturation are bitter and mostly inedible and require processing before 
being suitable for consumption. Processing involves debittering and preservation without loss of 
nutritional qualities. As with other types of food processing, table olives should be processed under 
Good Hygienic and Manufacturing Practices, using quality assured ingredients. Raw and processed 
olives must meet quality standards including varietal authenticity and the physical, chemical and 
microbiological standards to ensure safe and nutritious products. 

 
Table olive processing should be approached systematically. Processing facilities must be appropriate 
for the production and storage of the table olive products, meeting food regulations, good 
manufacturing practice, occupational health and safety and environmental requirements. All 
processing must be undertaken in ways whereby environmental impacts are minimised by using fewer 
washing steps and where possible reusing brine solutions. 

 
Producing high quality table olives requires: 

 
• Potable water (drinking standard) 
• Quality fruit 
• Food grade chemicals 
• Food grade herbs, spices and condiments 
• Food grade cleaners and sanitisers 

 
All material used in table olive processing such as water, salt, lye (sodium hydroxide), acetic acid, 
lactic acid, citric acid, hydrochloric acid, dextrose, sorbic acid, ferrous gluconate, herbs and spices 
must meet, food grade standards. Equally important in table olive processing is the water used for 
washing and processing, as it can be a source of contamination. Only potable water meeting 
microbiological, chemical and physical standards must be used to prevent consumer health problems 
and product spoilage 

 
When olives are transformed into edible table olives, they are rendered less bitter by soaking in water 
or a brine solution with or without treatment with lye (caustic soda). The final flavour of the olive 
depends on the variety, fermentation, processing solution and the final packing solution. Adding 
vinegar, marinades, herbs and spices extends the flavour of the olives. Spanish Style Green olives are 
prepared by treating with lye (caustic soda) as are green or turning colour olives prepared by the 
Californian methods. Most other green style olives are not treated with lye and rely on leaching out 
the bitters and a weak fermentation. Addition of food acids such as vinegar (acetic acid), lactic acids 
or citric acids are used to optimise shelf life and flavour of the olives. 

 
Unlike olive oil production, where the technology is well defined and the processing automated, table 
olive production needs careful planning as to the size of the operation, the processing styles to be used 
and the products to be made. Safety issues are a high priority because processing requires a 
combination of preservation modalities such as microbiological fermentation, salting, acidification, 
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heat, pasteurisation, sterilisation and refrigeration which if not controlled effectively can lead to 
spoilage of the olives and possibly food poisoning. 

 

4.2 Olive Processing Methods and Varieties 

During the planning phase decisions need to be made as to the types of olives to be produced and 
which varieties to use. Such information is given in Table 4.1. 

 
Table 4.1. Olive Processing Methods and Suitable Varieties 

 
Processing Method Varieties 

Green 
Untreated in brine Conservolea, Chalkidiki, Manzanilla, Hojiblanca, Barouni, Picual, 

Verdale 
Spanish-style green (treated) Manzanilla, Hojiblanca, Sevillana 

Black 
Naturally ripe in brine Conservolea, Frantoio, Leccino, Ascolana, Picual 
Kalamata style Kalamata, Hojiblanca, Leccino 
Californian/Spanish style Manzanilla, Californian Mission, Hojiblanca 
Salt dried Thrubolea, Manzanilla, Frantoio, Kalamata, Leccino 
Heat dried Manzanilla, UC13A6, Kalamata, Leccino 

Turning Colour 
Ligurian Olives Taggiasca or Frantoio 

 
Specialty Products 

 

Marinated Processed destoned green/black olives (any variety) 
Destoned- stuffed Manzanilla, Sevillana 
Pastes & Tapenades destoned green or black olives of any variety 

 

4.3 GMP – Good Manufacturing Practice 

Processors need to develop corresponding procedures to ensure the olives to be processed are of the 
correct variety, not damaged or defective and of a size relevant to market standards. Additional sizing 
and grading is undertaken manually or by machines. Processing should be commenced as soon as 
possible preferably within 1-2 days after harvesting. Olives must be washed in potable water prior to 
entering the processing line. Process control (microbiological, chemical and physical) is essential 
during table olive production. Procedures must be developed and documented according to the 
processing steps including the HACCP procedure. Product profiles must also be developed for each 
olive style produced eg Kalamata, Greek style black or green, Spanish-style green olives, Californian 
black, Castelvetrano, Ligurian, Throumbes or sun-dried bulk and for olives packed for the consumer. 
All inputs eg olives, water, chemicals, herbs and spices, container cleaning agents must have profiles 
and be under inventory control. A system allowing for product recall, an essential element in food 
production, must also be in place. 

 

4.4 Water Requirements for Table Olive Processing 

Water is required for all washing procedures as well as preparing brine and lye solutions. As water 
can contain a number of contaminants eg physical, chemical or microbiological, all water used for 
table olive processing must meet drinking water standards ie potable water. The general 
characteristics of potable water are summarised as follows. 

 
•Physical - minimal particulate matter 
• Chemical - salts, iron, heavy metals and organic chemicals are within health safety limits 
• Microbiological - no harmful organisms are present 
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Scheme water (water from municipal authorities) is generally of potable water quality and so can be 
used as is. However this water source should be tested at the point of entry into the plant and 
thereafter, should be tested annually. Ground water and rainwater (tank) can contain a number of 
contaminants so water from these sources should be tested and treated before use. 

 
Groundwater, tank-water as well as water from dams, lakes and rivers can typically have one or more 
of the following types of contaminants. 

 
• Physical - particulate matter, mineral, organic matter 
• Chemical - herbicides, pesticides, industrial chemicals, naturally occurring salts and metals 
• Microbiological - faecal and/or plant origins 

 
Water of unknown quality needs testing at an accredited laboratory and must be treated before use. If 
contaminated with microorganisms the water must be sanitised eg UV irradiation using the following 
protocol. 

 
• If coliform/thermotolerant coliform organisms are present 

or 
• If there are no coliforms/thermotolerant coliform organisms present but the Heterophilic 

Plate Count is >500cfu/ml 
 

Successfully sanitised water should have Heterophilic Plate Count of <100cfu/ml. 
 

4.5 Processing Facilities 

As indicated in a previous section table olive enterprises in Australia fall into a number of categories. 
Raw olives are either sold through fresh food markets to processors or processed by the grower. 
Processed olives are often packed or purchased for third party packaging or further processing. 

 
• Olive farms for raw olive production 
• Table olive processing facilities 
• Enterprises with combined raw olive production and processing 
• Table olive packaging facilities 

 
All olive growers, even those specialising in olive oil production, can on sell their best fruit for table 
olive processing, undertake primary processing themselves and on-sell the processed olives in bulk 
quantities or undertake vertical integration - growing, processing and marketing or any combination 
of these. 

 
Table olive activities can be divided into four broad categories listed below which are embedded in 
the table olive production to marketing chain. 

 
• Producing raw olives 
• Primary processing of raw olives 
• Secondary processing of primary processed olives 
• Packing and marketing olive products 

 

4.6 Planning Processing Facilities 

The Australian table olive industry is in a position to implement the latest practices in table olive 
processing. Much of the recent international research effort has been directed to the control of table 
olive production. Emphasis has been placed on the prevention of spoilage due to poor quality fruit, 
contaminated inputs, lack of documented procedures, use of unhygienic premises and equipment, 
unhygienic staff practices as well as poor packaging and storage of final products. 
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Processing facilities require careful planning with respect to processing methods and capacity. 
Facilities and processing procedures must meet occupational health, safety and environmental 
standards. All equipment must be constructed of food grade material that can be easily cleaned and 
sanitised. Processing tanks and containers vary in size with some exceeding 15 Tonnes. Some 
boutique table olive processors use recycled barrels that previously contained imported olives or 
pickled vegetables. 

 
A small processing plant with a capacity of 20 Tonnes of olives can cost from as little as, Aus$50,000 
to Aus$100,000 to establish whereas large scale facilities of 500 Tonnes or more will cost between 
one and two million dollars depending on the level of sophistication. Ancillary equipment and 
facilities for large scale processing such as waste disposal, pumps, sorting tables, graders, depitters, 
bottling lines and testing laboratory can account for at least a further Aus$300,000. Key 
considerations, decisions and understandings for establishing a table olive processing facility include 
the following : - 

 
• Understand the industry - products, markets 
• Decide the size of operation 
• Determine the environmental issues 
• Determine where quality fresh olives will come from 
• Consider how quality fruit will be delivered to processors 
• Establish sources for acquiring quality water and food grade ingredients 
• Plan functional and hygienic processing plants 
• Employ trained operatives 
• Establish procedures to document processing procedures with controls 
• Adherence to occupational and health safety requirements 
• Establish procedures to maintain product profiles 
• Establish procedures for a product recall system 

 

4.7 Functional Table Olive Processing Facility 

Processing facilities must be appropriate for the production and storage of table olive products. They 
must meet statutory food regulations, good manufacturing practice as well as occupational health and 
safety and environmental requirements. The plant design should ensure that all operations can be 
undertaken effectively without the risk of contamination. All areas and equipment must be kept clean, 
hygienic and free from insects, rodents and other pests. 

 
Facilities should be designed and built for easy cleaning and maintenance and the minimisation of the 
entry of contaminants. Makeshift facilities should be avoided as in the long term it may be more 
practical and cost effective to construct new purpose built facilities rather than trying to alter existing 
structures. The table olive processing facility should be divided into a number of physically or 
functionally delineated areas. 

 
• Management and service area 
• Laboratory - records, testing 
• Receiving raw materials – fresh olives, chemicals 
• Raw material storage• Pre-processing operations 
• Primary processing 
• Bulk storage of processed olives 
• Secondary processing 
• Packaging operations 
• Storage of packed products 
• Loading area - finished products 
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The main equipment items required for table olives are sorters, graders, tanks (stainless steel or food- 
grade fibreglass), pumps and packing equipment. Storage areas, chemical stores, wash-up and toilet 
facilities should be segregated and away from receiving and production areas. All chemical materials 
should be under inventory control to prevent errors, mix-ups or contamination. All equipment must 
meet food grade standards and of a design that allows for safe use by workers, easy cleaning and 
maintenance. 

 
Plant Maintenance and Sanitation: As table olive processing is a food processing activity, sanitation 
is important to prevent consumer illness and spoilage of the olives. Cleaning procedures should be 
defined and records kept, particularly for chemical agents used. Pest control of the facility is best left 
to a licensed third party that can provide records to ISO standards for inspection by health surveyors. 
Workers must conform to stringent hygiene protocols. Cleaning procedures should ensure against 
microbiological, physical and chemical contamination. Records should be kept so that an effective 
maintenance program can be developed. 

 
Trained Operatives: Persons working in the processing plant must have an understanding of all the 
activities within the facility, particularly as they relate to occupational health and safety. More 
specifically they should understand the importance of personal hygiene so that the risk of 
contamination or cross contamination of the olive products is minimised. Those workers involved 
more directly in processing must understand the procedures and controls to produce olives that meet 
quality and safety standards. The table olive processing facility must have personnel trained to the 
level of the operations required especially in the areas of hygiene, food handling and record keeping. 
Workers must be provided with information for the safe handling of toxic and microbiological 
materials and on other possible hazards that may be encountered when using equipment and 
machinery. As processing table olives involves the use of salt, lye and concentrated acids, workers 
must be trained to handle chemicals, prepare solutions and be able to handle spills and emergencies 
especially for personal and third party safety. Workers must be aware of Material Safety Data Sheets 
(MSDS) for all chemicals used in the processing of table olives. Health and safety implications and 
decontamination procedures need to be documented and brought to the attention of operating 
personnel. Processing procedures should include pre-calculated quantities of raw materials for safety 
and quality purposes. 

 
Operator Health and Hygiene: Adverse medical conditions, such as food borne problems, should be 
reported to management and a clearance obtained before returning to food handling operations. 
Unsanitary practices such as smoking, eating and drinking should not be undertaken in production 
areas. Clothing must be clean and suitable for the task and the wearing of cosmetics and jewellery is 
prohibited. 

 
Recall Procedures: Table olive processing facilities must have a system of recall for unsafe or 
contaminated products. The recall process must be compatible with government agencies responsible 
for public health surveillance. 

 

4.8 Table Olive Processing 

Table olives are prepared from the sound fruits of suitable varieties of the cultivated olive tree (Olea 
europaea sativa Hoffg, Link). When treated or processed the olives are ready for consumption. Olives 
used for  processing  are harvested  at the  appropriate  level  of  maturation  and  processed  so  that 
microbiologically safe and edible products are produced. For international trade in olives, individual 
countries are required to indicate the varieties considered suitable for processing. 

 
Sources of Inputs: Sources of olives should be secured well ahead of processing and contingency 
plans put into place in case there are shortfalls in supply. Processors must ensure that the olives used 
meet quality and safety (ie not contaminated) criteria. The source of potable water must be secured 
and that the amounts required for processing (washing, processing, packing) are available. Water 

Annex VII - 62



 

sources other than from water authorities or agencies should be tested for physical, chemical and 
microbiological contaminants  and treated  to potable water standards before  use. All chemicals, 
cleaners, disinfectants and ingredients used must meet food safety standards. Salt, sodium hydroxide 
and acids must be of food grade quality and only dried herbs; spices and condiments of satisfactory 
microbiological quality should be used. 

 
Olive Methods and Styles: Numerous table olive processing methods are available. These depend on 
olive variety, degree of ripeness, processing technology, cultural and traditional factors. Most olive 
varieties can be processed by using the different methods, however from a commercial viewpoint, 
specific varieties are preferred because of technological and organoleptic factors and consumer 
preference. Examples are given below. Manzanilla variety are used for Spanish Style Green Olives, 
Kalamon variety are used for Kalamata style, Californian Mission variety for Californian green and 
black ripe olives and Conservolea for Greek naturally black ripe olives. 

 
• Kalamata - Kalamon 
• Greek style black or green - Conservolea 
• Spanish style-green (Sevillian) - Manzanilla 
• Californian black - Mission (Californian) 
• Sicilian Green - Nocellara Etnea 
• Ligurian - Taggiasca 
• Dried Olives - Throumbes 

 
Important international table olive products (the International Olive Oil Council/Codex Alimentarius) 
are given below. All listed products are currently available in Australia either loose or packed in 
containers from fresh food markets, supermarkets, delicatessens and specialty food shops. 
Collectively Australian table olive processors are currently producing most of these products, in 
competition with imported products, albeit in relatively small quantities,. Furthermore, the IOOC have 
defined a number of olive methods/style for trade purposes. Australian growers/processors should be 
familiar with these, especially if they are to enter the international table olive trade or compete against 
imported table olive products. 

 
Processed table olives can be classified according to the colour of the fresh olives and final product 
(IOOC/Codex Alimentarius). These includes: 

 
• Black olives 
• Turning colour olives 
• Green olives 

 
A brief summary of these is given below 

 

4.9 Black Table Olives 

Untreated Black Olives in Brine: Here naturally black ripe olives are harvested when the olives are 
nearly or fully ripe. Depending on the region such olives can be reddish black, violet black, deep 
violet, greenish black or deep chestnut with both skin and flesh being coloured. Most naturally black 
ripe olives are processed by placing them directly into brine where they undergo spontaneous 
fermentation. The finished product retains some fruity and bitter flavours. During processing often the 
olives lose their intense black purple pigments resulting in pale to dark brown coloured olives. Their 
colour can be partially restored by exposing them to air after processing. They are preserved in brine, 
sterilisation or pasteurisation or by addition of a preservative. 

 
Treated Black Olives in Brine: Naturally black ripe olives can also be processed by an initial alkaline 
treatment with lye followed by natural fermentation in brine. They are preserved in brine, by 
sterilisation or pasteurisation or by addition of a preservative. 
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4.10 Shrivelled Black Olives 

Shrivelled black olives are popular with consumers. Variations in preparing these include processing 
naturally black-ripe or nearly black-ripe with or without lye treatment in brine or with dry salt. During 
processing the olive flesh dehydrates resulting in a soft moist shrivelled product. With salt drying, 
processing is undertaken in containers where the liquid drawn out of the olives by the salt is allowed to 
drain away 

 
Shrivelled black olives: Nearly fully black ripe olives are briefly immersed in a weak lye solution, 
washed free of lye, and then preserved by sprinkling them with dry salt and regular mixing. 

 
Untreated naturally shrivelled black olives: Olives are allowed to partially dehydrate on the tree and 
then treated in brine. 

 
Untreated black olives in dry salt: Fully ripe black olives are processed by packing them in alternating 
layers with dry salt or sprinkling them with dry salt (mixing regularly). 

 
Treated black olives in dry salt: Firm practically black ripe olives are briefly immersed in a weak lye 
solution, washed free of lye, then packed in alternating layers of dry salt or sprinkled with dry salt 
(mixed regularly). 

 
Untreated naturally shrivelled black olives in dry salt: Fully ripe black olives allowed to shrivel on 
the tree are processed by packing them in alternating layers with dry salt or sprinkling them with dry 
salt. 

 
Untreated pierced black olives in dry salt: Fully ripe black olives are pierced with a sharp object, 
then processed by packing them in alternating layers with dry salt or sprinkling them with dry salt 
(mixed regularly). 

 
Dehydrated black olives: olives are blanched briefly with hot water then partially dehydrated in salt 
with gentle heating. Sun dried or heat-dried olives: are popular because of their natural flavours and 
low salt content. The finished product from all methods is dark brown to black in colour, with a 
shrivelled or furrowed appearance and an intact skin. Depending on the method the olives retain 
varying degrees of fruitiness and bitterness 

 

4.11 Turning Colour Olives 

Turning colour olives are ones which have started to develop colours such as rose, wine-rose or brown 
before the olives are fully ripe. Internationally turning colour olives are used predominantly for olives 
darkened by oxidation. Lesser quantities of turning colour olives are processed by other methods such 
as fermentation in brine. 

 
Olives Turning Colour Treated in Brine: After treatment with lye the olives are preserved by natural 
fermentation in brine, by heat treatment, or in brine and by heat. 

 
Untreated Olives Turning Colour in Brine: Turning coloured olives are placed directly in brine and 
preserved by natural fermentation. 

 
Olives Darkened by Oxidation: Here green-ripe or turning colour olives are debittered in an alkaline 
solution, darkened by oxidation, washed free of lye then packed in brine and preserved by heat 
sterilisation. 
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4.12 Green-Ripe Olives 

Green olives are prepared from olives at the green-ripe stage. The olives are harvested when they are 
yellow-green to straw in colour. Only firm, sound, unmarked olives are used for top quality table 
olives. 

 
Treated Green Olives in Brine: Here green-ripe olives are treated in a lye solution, washed free of 
lye, then packed in brine where they undergo a complete lactic fermentation (Spanish or Seville style) 
or partial natural lactic fermentation. Where olives have not undergone a complete natural 
fermentation, and the  pH value is within  the required  limits, preservation  may be  ensured  by: 
sterilisation and pasteurisation, the addition of preservatives, refrigeration or exposed to nitrogen or 
carbon dioxide treatments without brine. 

 
Untreated Green Olives in Brine: Here green-ripe olives are placed directly in brine and preserved by 
natural fermentation. 

 

4.13 Specialty Olive Products 

Specialty products made from processed whole olives includes: 
 

• Green olive paste 
• Tapenade 
• Stuffed olives 
• Olives in marinades 

 
After the primary processing, olives of any style can be destoned then sliced, stuffed, or crushed into a 
paste. Large sized olives called "Queens" are most suited to pitting and stuffing. 

 

4.14 Bruised Olives 

Bruised olives are prepared from fresh green-ripe or turning colour olives or olives that have already 
undergone primary processing. Here the olives are struck with a blunt object or by some other device 
so that the flesh is exposed without removing or breaking the stone. If fresh, the olives are processed 
with or without treatment with lye. The olives are packed into brine where they may undergo a natural 
fermentation. Where lye is used the olives are washed before placement into brine. Once processed, 
herbs, spices, vinegar and olive oil can be added to extend their flavour. Products include bruised: 

 
• Green olives, untreated 
• Untreated green olives, bruised 
• Treated green olives 
• Olives turning colour 

 

4.15 Split Olives 

Split olives are prepared from fresh olives – naturally black ripe, green-ripe or turning colour olives or 
olives that have already undergone primary processing. Here the olives are slit longitudinally with a 
knife or by some other device so that the skin is breached and the flesh is penetrated. Fresh olives are 
processed with or without treatment with lye. The olives are packed into brine where they may 
undergo a natural fermentation. Where lye is used the olives are washed before placement into brine. 
Once processed, herbs, spices, vinegar and olive oil can be added to extend their flavour. 
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4.16 Presentation of Olives 

When packed in containers olives can be presented as: 
 

• Whole or divided - pitted, halved, quartered, sliced, divided, chopped, minced or broken 
• Pitted and stuffed with various fillings such as pimento, anchovy, onion, garlic or almonds, 

celery, orange or lemon peel, hazel nuts and capers. 
• Packed orderly or randomly into containers. Most products are packed randomly. 

 

4.17 Common Table Olive Styles and Methods 

Common table olive styles and methods are summarised in Table 4.2. They are the types of products 
imported into Australia and sold to consumers. Australian table olive producers have developed 
similar products and these are indicated by (*). Products are sold in their primary processed form or as 
specialty products (secondary processing). Australian table olive growers/processors can select 
products from this table. 

 

4.18 Plant and Process Control 

Controlling table olive processing by using documented procedures and relevant tests ensures the 
quality of the final products is maximised. Microbiological, pH and salt tests are used to monitor 
fermentation during processing as well as for quality management purposes. Microbiological tests are 
used to test for the presence and absence of pathogens and spoilage organisms. 

 

4.19 Specifications 

Specifications must be drawn up prior to starting manufacturing of table olives. From our experience, 
most table olive processing in Australian is being undertaken by persons with minimal knowledge of 
food production and table olive processing, with or without the help of consultants, and often on an 
experimental basis. Methods used are often obtained by word of mouth from a variety of sources. 
Workshops conducted by one of the authors of this report have provided valuable technical 
information to prospective table olive processors around Australia. 

 

4.20 Primary Processing Specifications 

Primary processing involves any process used to debitter and preserve the olive eg fermentation, 
drying. The product may or may not be suitable for immediate consumption at this point. 

 
Process specifications must be clearly documented and should include: 

 
• Product specifications – intermediate or final 
• Amounts of olives to be processed 
• Quantities of chemicals and adjuvants 
• Information for operators on the safe handling of chemicals 
• Alerts on health and safety matters during processing 
• Testing procedures 
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Table 4.2. Common table olive styles and methods 
 

 
Black Olives (Primary Processing) 

 
Naturally black ripe olives in brine 
(Greek Style)* 

Whole or slit naturally black ripe olives are processed by spontaneous 
fermentation in 8-10% salt solution for 3 to 6 months. Exposing processed 
olives to air returns some of the original black colour. Preserved by one or 
more – brine immersion, sterilisation or pasteurisation, and addition of 
preservative.

Kalamata Style* Whole or slit naturally black olives, usually Kalamata variety, are either
debittered in water & brine or subjected to spontaneous fermentation in brine 
followed by the addition of wine vinegar and olive oil. 

Heat dried naturally black olives* Whole naturally ripe black olives are: 
• Sun dried until bitterness has reached an acceptable level 
• Ripe fruit is blanched then oven dried at low temperatures (50OC) 

for a few days until bitterness disappears 
Californian Style Black Olives 
(Olives Darkened by Oxidation) 

Whole turning colour olives treated with several lye solutions, of different
strengths, to remove bitterness, washed, transformed to a black colour by 
oxidation in alkaline an medium with air and then packed in brine. Processed 
olives are heat sterilised in their final containers 

Treated Black Olives (Primary 
Processing) 

Whole black olives are given a short treatment with lye solution followed by 
natural fermentation in brine. Preserved by one or more – brine immersion, 
sterilisation or pasteurisation, and addition of preservative. 

Untreated  naturally  black  olives  in 
dry salt (Thrumba Style)* 

Whole naturally full ripe black olives, fresh or partially dried are packed in 
alternating layers of dry salt until debittered.

Green Olives (Primary Processing) 
 

Untreated Green Olives in Brine* Whole, slit or bruised green-ripe olives are processed by a natural 
fermentation in an 8-10% salt solution for 6 to 12 months 

Spanish Style Green Olives** 
(Sevillean Style) 

Whole green-ripe olives are treated for a short period with 1-2% lye solution, 
washed and then partially or completely fermented (lactic) in brine. Olives 
are then preserved at a specified pH by sterilisation or pasteurisation, adding 
preservatives, refrigeration or inert gas without brine

Turning Colour Olives (Primary Processing) 
 

Untreated Turning Colour Olives in 
Brine* 

Whole, slit or bruised green-ripe olives are processed by a natural 
fermentation in an 8-10% salt solution for 6 to 12 months 

Treated  Turning  Colour  Olives  in 
Brine 

Whole olives are treated with lye, then preserved by natural fermentation or 
heat treatment.

Specialty Products (Secondary Processing) 
 

Marinated Green or Black Olives* Marinades added to processed olives – Untreated Green, Turning Colour or 
Naturally Black Ripe Olives in Brine, Spanish Style Green, or Kalamata
Style Olives

Destoned olives* Green or black olives destoned by hand or machine 
Stuffed olives* Processed green or black olives destoned then stuffed with garlic, pimento, 

onion, almonds, celery, anchovy, citrus peel, hazel-nuts and capers 
Olive pastes and tapenades* Destoned processed green or black olives crushed to a paste with or without 

the addition of other foodstuffs (eg capers, anchovies, olive oil, garlic) 

Olive Styles Processing Method
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4.21 Secondary Processing Specifications 

Secondary processing can involve the preparation of the packing solution and additions such as 
vegetable oil (olive, sunflower, and canola), wine vinegar, herbs, spices and aromatics. Process 
specifications must be clearly documented and should include: 

• Product specifications – intermediate or final 
• Amounts of olives to be processed 
• Quantities of chemicals and adjuvants 
• Information for operators on the safe handling of chemicals 
• Alerts on health and safety matters during processing 
• Testing procedures 

 

4.22 Finished Product Specifications 

Here the olives are ready for consumption but may require an additional preservation method such as 
the addition of a preservative, pasteurisation or sterilisation. 

• Packing solution details 
• Additives 
• Additional preservation method 
• Packaging information 
• Labelling information 

 

4.23 Generic Processing Protocol 

There are a number of procedures common to all processing methods/styles. Specifics relate to the 
actual method/style. Furthermore most persons confuse the nature of the final product with the 
method/style particularly in the case where the olives are embellished with spices, fillings and 
marinades. A question often asked is for olive recipes. It is best to separate the actual processing 
procedure as primary processing and recipes relate to the embellishments of olives that have undergone 
primary processing. Trying to process olives when the embellishments are included at the beginning 
will result in anomalous products and should not be practiced. 

 
The generic processing protocol in Fig 4.1. should be used as the template for all processing methods. 
Specific procedures are added for the different olive methods/styles. 

 
Process control (microbiological, chemical and physical) is essential during table olive production. 
Procedures must be developed and documented as to the processing steps including the HACCP. 
Product profiles must also be developed for each olive style produced. 

 

4.24 Processor Accepts Quality Raw Olives 

Each batch should be examined for quality - olive size, shape, damaged olives and leaves. Processors 
should ensure that they are able to recognise and distinguish between varieties eg Manzanilla vs 
Sevillana or Kalamata vs Barnea. Knowing the growing region and the technologies used eg irrigated 
vs non-irrigated can relate to skin and flesh properties and hence processing conditions used. Olives 
from irrigated trees, because of their higher water content, are more sensitive to salt damage than 
those from unirrigated olive trees. The chemical use diary should include chemical names, dates of 
application and that recommended withholding periods have been met. Processors should not accept 
olives where olives or orchards have been treated with non-approved chemicals. 
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Protocol for accepting olives: At the processing facility olives should be assessed for variety, ripeness 
and soundness before acceptance. With each olive batch or load, the following information should be 
provided by the grower and checked by the processor. 

• Suppliers name 
• Receipt date 
• Harvesting method and date 
• Variety 
• Maturation state 
• Growing region 
• Growing technologies 
• Chemical use diary 

 
Fig 4.1. Generic processing protocol for table olives 

 

 
 

Regardless of the processing method, using GAP principles, growers should be able to provide quality 
fruit for processing. Fruit must be of authentic variety; sound without disease and/or environmental or 
pest damage; and with chemical contaminants within the required health standards. 

 

4.25 Store Raw Olives Correctly at the Processing Facility 

Careful post harvest handling of olives is essential to achieve quality table olive products. Olives, 
particularly naturally black ripe olives, are sensitive to damage during handling and storage must be 
processed as soon as possible after harvesting and certainly within 24 hour of delivery to avoid 
deterioration and poor table olive products. Bruised or marked raw olives fetch low prices compared 
to good quality olives. 

 
Processor Accepts Quality Raw Olives 

Store Raw Olives Correctly 

Wash Raw Olives 

Size Grade and Sort Raw Olives 

Use Processing Method for Style with 
HACCPControls 

 
Size Grade and Sort Processed Olives Pack 

Processed Olives in Final Packing Solution 

Pasteurise/Sterilise the Packed Processed Olives if 
required 

 
Label Packed Processed Olives in Accordance with 

Food Standards 
 

Implement a Safety Recall System for Faulty 
Packed Processed Olives 
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Protocol for General Storage of Raw Olives: Olives should be stored at temperatures between 5°- 
10°C for no more than 24hours in shallow ventilated crates under clean and hygienic conditions to 
minimise the risk of contamination or damage. Green-ripe olives generally store better than naturally 
black ripe olives. 

 
Protocol for Storing Raw Olives in Brine: The most commonly used brine solutions for pre-process 
storage of olives contain 8-10%w/v sodium chloride. Storage tanks are partially filled with the salt 
solution, before the olives are introduced to prevent bruising or pressure damage. Quantities required 
to prepare salt brines are given in Table 4.3. 

 
Table 4.3. Quantities required to prepare salt brines 

 
Sodium Chloride 
%w/v in potable 

water 

Brine Volumes
100 Litres 500 Litres 1000 Litres 

5 5kg 25kg 50kg 
6 6kg 30kg 60kg 
7 7kg 35kg 70kg 
8 8kg 40kg 80kg 
9 9kg 45kg 90kg 
10 10kg 50kg 100kg 
Potable water to 100 Litres 500 Litres 1000 Litres 

 

To reduce the risk of the olives shrivelling lower strength solutions starting at 5 to 7.5% food grade 
sodium chloride in potable water are used initially. The olives are submerged ensuring that there is 
minimal air space above the brine and tightly sealed to ensure anaerobic conditions. After a few days 
more food grade salt is added to increase the strength of the brine to 8-10%. The brine should be 
mixed manually or circulated with pumps initially every 3 days then weekly to ensures homogeneous 
mixing and prevent uneven salt levels within the tank. 

 
If anaerobic conditions are not achieved oxidative yeasts and moulds develop on the surface of the 
brine releasing enzymes that attack the fibrous elements of the olives causing them to soften. This can 
be avoided by carefully controlling the brine strength, having well filled tanks with minimal air space 
between the lid and brine surface. If yeasts or moulds start to develop they should be skimmed off 
regularly. 

 
With prolonged storage, a weak spontaneous fermentation occurs typical of processing olives in brine 
without initial lye treatment or the addition of starter cultures. Under these conditions the pH of the 
brine falls and the free acid levels reach equivalent to 0.4-0.45% lactic acid. The brine conditions need 
to be controlled for pH and salt levels to prevent spoilage such as olive softening and gas pocket 
formation by Gram-ve bacteria. Ensuring the salt concentration is at least 8% w/v and ensuring a pH 
of around 4 can prevent spoilage. If a rapid lowering of pH is required a food grade acid is added to 
give tank concentrations of lactic acid 0.5% or acetic acid 0.25%. 

 
Protocol for Storing Raw Olives in Salt Free Solutions: Salt free storage solutions, have been 
developed for a number of reasons. Such solutions have environmental advantage such as avoiding 
the need dispose of large amounts of salt solution. Research has shown that salt free storage solutions 
do not support fermentation and there is no deterioration in organoleptic qualities when processed. A 
typical salt free solution is presented in Table 4.4. 

 

4.26 Raw Olives Enter the Processing Line 

Special care must be taken when unloading and handling the olives. With small enterprises most 
operations are undertaken manually, whereas in large-scale operations these procedures are 
mechanised from collection areas to the sorting and washing facilities by belts and conveyors. 
Individual varieties should be processed separately to avoid variable products. 
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Table 4.4. Quantities for Preparing Free Olive Storage Solutions 
 

Chemical Component % 100 Litres 500 Litres 1000 Litres 
Lactic Acid 0.67 0.67kg 3.35kg 6.7kg 
Acetic Acid 1.0 1.0kg 5kg 10kg 
Sodium Benzoate 0.3 0.3kg 1.5kg 3kg 
Potassium Sorbate 0.3 0.3kg 1.5kg 3kg 
Potable Water to 100 Litres 500 Litres 1000 Litres 

 

Protocol for Washing Raw Olives: Olives should be washed with potable water before entering the 
processing line. Spray washing is more effective than static washing. The olives are washed with 
spray rinsing machines, to remove contaminants such as leaves, orchard dust, dirt, chemicals and soil 
microbes such as Clostridia, Bacilli and coliforms reducing the risk of spoilage during processing and 
harm to consumers. Washing does not remove the natural microorganisms on the skin that are 
required for any processing procedure that requires natural fermentation. Water from other sources, 
such as rainwater tanks and bores should be checked routinely for coliform organisms. 

 
In some centres, where olives are processed with lye (caustic soda), the initial washing step is omitted 
as multiple washes with water are used during processing. Here the olives are washed in the same 
tanks as the lye treatment. 

 
Protocol for Preliminary Size Grading of Raw Olives and Removal of Damaged Olives: Before the 
olives are placed in the processing tanks or containers they should be size graded into 3 to 4 sizes and 
sorted to remove undersized and defective fruit using a grading machine and sorting table. Small size, 
misshaped or damaged olives are culled, and if the culls are of sufficient quantity, they can be used 
for olive oil production. The grower and/or the processor undertake these operations. Preliminary 
grading and sorting has a number of advantages. 

 
• Similar sized olives process at the same rates 
• Increased efficiency because reject olives are not processed 
• Facilitates final sorting and packaging operations 

 

4.27 Placement of Table Olives into Processing Tanks 

Processors should have a selection of different sized tanks made of food grade material (food grade 
plastic fibreglass or stainless steel) eg 250kg barrels to 15 Tonne and develop a processing plan for 
the season eg quantities, varieties and styles. 

 
Processing media include potable water, brine (salt 8-10%w/v in potable water) and lye (caustic soda) 
depending on the method used. Tanks are partly filled with water or appropriate processing medium, 
then filled with olives. This procedure prevents bruising and pressure on the olives. The tank filling 
procedure should be undertaken as quickly as possible especially with green-ripe or turning coloured 
olives, certainly in less than 20 to 30 minutes, so that olives are not damaged eg by pressure or by 
exposure to air (discolouration). When filled with olives the tanks are topped up with water or 
processing medium. 

 
During processing, particularly with brine, the liquid should be well mixed (eg by circulating brine 
with a pump or stirring) to allow an even reaction in the tank and prevent the formation of salt 
gradients. 

 
Tanks should be filled to capacity with only olives of the same variety, maturation stage and size 
before processing commences. This favours even processing of olives. Once processing has 
commenced further additions of raw olives should not be made. Processing temperatures should be 
maintained between 20OC and 25OC. If temperatures are too low, processing time is prolonged. Tank 
temperatures higher than 30OC can lead to the growth of anomalous organisms and spoilage. 
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Once covered with brine, the process of debittering commences. If the brine is too strong or the olive 
variety particularly sensitive, shrivelling and fruit damage occurs. 

 

4.28 Processing Table Olives 

Table olive processing involves the transformation of bitter inedible olives into an edible foodstuff. 
Processing methods also preserve the olives from natural deterioration and so the olives can be stored 
and consumed as required. As well as being palatable, when processed, the transformed olives must 
be safe to eat and have retained their nutritional attributes. Additional preservation techniques such as 
pasteurisation or heat sterilisation are also used for some packaged olive products. 

 
Olives are processed using one of the following procedures that removes the bitter principles. 

 
• Repeated soaking in water followed by placement in brine 
• Fermentation in brine 
• Lye treatment with or without fermentation in brine 
• Drying with salt or heat 

 
The first three methods involve a fermentation process, albeit weak in some cases, whereas the latter 
uses heat. Fermentation is a common feature of most table olive processing methods. 

 
When raw olives are debittered by multiple soaking in water, where the water is changed daily, and 
then placed in brine, a weak fermentation may proceed. With olives placed directly in brine a 
spontaneous yeast/bacterial anaerobic fermentation proceeds, initiated by native organisms on the 
fruit. With lye treated olives eg Spanish style green olives, after washing out the excess lye, the olives 
are placed in brine where they undergo a bacterial lactic fermentation. In the latter case starter cultures 
are often required as lye treatment destroys the natural flora on the olives that are required for 
fermentation. 

 
When lye methods are used eg Spanish Style Green Olives, cultures of Lactobacillus plantarum are 
added after lye treatment, to facilitate fermentation. Californian Style Black Ripe Olives are produced 
by chemical processing with lye and then brined without fermentation. Olives processed with lye 
generally require pasteurisation or sterilisation for preservation (increasing the need of additional 
facilities, time and cost) which are unnecessary steps when olives are fermented directly in brine. A 
disadvantage of straight brine fermentation is the time it takes to process the olives, generally 3 to 12 
months for black ripe olives and green ripe olives respectively, whereas lye treated olives can be on 
the market within 4 weeks from commencing processing. 

 
Processing can be divided into primary and secondary operations. After primary processing the 
products are edible whereas secondary processing involves operations such as pitting, stuffing with 
foodstuffs or aromatising and marinading with aromatics, herbs and spices. 

 

4.29 Fermentation and Olives 
 

Fermentation of olives involves the action of lactic acid producing bacteria eg Lactobacillus species 
and/or yeasts on fermentable substrates, such as sugars, released from the olives during soaking. 
During fermentation acids such as lactic and acetic acid are produced which increase the acidity level 
of the brine and lower its pH. The combination of high salt and low pH greatly reduces the risk of 
microbial spoilage of the olives. Here controls are essential to reduce the risk of overgrowth of 
undesirable or harmful microbes that can lead to product deterioration or food poisoning. Process 
control involves maintaining the salt and acid levels by targeted additions of sodium chloride and food 
acids respectively. Such processing, generally undertaken at ambient temperatures between 20OC and 
25OC, requires negligible energy input. 
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A simple debittering process for any olive, green-ripe, turning colour or black, is placing them in 10% 
brine. Here fermentation takes place in the processing, flavour compounds are formed, through the 
interaction of microorganisms as well as textural changes in the fruit. If the process is well controlled 
then safe nutritious olives are produced and the fermentation brine can be used to prepare the final 
packing solution. Fermentation brines can be reused to prepare packing solutions for naturally black 
Greek-styles olives, untreated green or turning colour olives and Kalamata style olives. Attention 
needs to be paid to loading and unloading olives. Continuous records should be kept and the process 
controlled especially pH, salt levels, microbiology, organoleptic changes and spoilage. All operatives 
need to be trained in food processing methods, handling chemicals and processing olives. Total 
quality management and HACCP systems should be in place. 

 

4.30 Environmental Considerations in Table Olive Processing 

All processing must be undertaken in ways that environmental impacts are minimised. Methods that 
use less energy and water and produce lower volumes of waste-water, such as natural fermentation in 
brine or the use of dry salt are more favourable than methods involving lye treatments or heat. Olives 
treated with lye require multiple washes and can use up to 5 times the amount of potable water 
compared to natural methods. Furthermore energy requirements increase general costs and possibly 
labour costs. Even so, lye methods have a number of advantages including shorter processing times 
than the brine methods and the specific organoleptic characteristics that result. 

 

4.31 Specific Processing Methods 

Processing with water (Water-cured): Traditional processing methods involve many water changes 
over 7-10 days until the olives, either green-ripe, turning colour or naturally black ripe olives are 
debittered. Here the bitter oleuropein is leached out of the olives and removed from the tank when the 
soaking solution is discarded. Generally no fermentation occurs. Once debittered the olives are stored 
in 10% brine. The advantage of this method is that olives are ready to eat within a few weeks. 

 
The disadvantages are that large amounts of water are required which ultimately need disposal and the 
risk of spoilage increases because microbial contaminants may be introduced through water changes 
and handling. Over-soaking leads to soft olives with a “washed out” taste. Adding red wine vinegar 
and olive oil to naturally black ripe Kalamata variety olives that have been debittered by this method 
gives the traditional Kalamata style olive. Hojiblanca, Leccino and Barnea varieties can also be 
processed as Kalamata style olives. With some traditional recipes eg Ligurian (Benedictine Style) the 
olives are soaked in water for weeks to months. When the olives have debittered, salt, herbs and 
spices are added. 

 
Processing with brine (Brine-cured): Here washed olives are placed directly into brine (10% w/v 
food-grade sodium chloride in potable water) where over time they take up salt and undergo a weak 
fermentation. After 6 to 8 weeks the salt in the brine equilibrates with that in the fruit and should be 
maintained at around 8 to 10% during processing. During brining, water-soluble oleuropein and other 
phenolic compounds, sugars, vitamins and minerals leach out of the olive flesh, The net result is 
debittering of the olives. During fermentation sugars are converted to lactic and acetic acid, alcohol 
and other substances which contribute to the taste of the olives. Processing takes at least 3 months and 
up to 12 months depending on the variety, maturation level of the fruit, temperature, salt and pH 
levels of the brine. Green- ripe olives take longer to process than naturally black ripe olives. Processing 
time can be reduced by subjecting the olives to blanching with hot water or a short soak in lye solution. 
Slitting or bruising the olives, particularly green-ripe ones, speeds up the debittering process. After 
processing the olives can be packed in either the fermentation brine, in new brine or a combination of 
the two. 
Green-ripe olives processed by this method gives products similar to Greek style green or Sicilian 
style olives. Flavours are further enhanced by adding herbs spices and aromatics eg lemon, garlic and 
oregano or mixed herbs, mustard seed and chilli. 
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Naturally black ripe olives processed by this method give the traditional Greek style black olive. 
Adding red wine vinegar and olive oil to Greek style black olives gives a product similar to Kalamata 
style olives. 

 
Bulk Product of Naturally black olives in brine - pH=4.5 to 4.8; free acidity 0.1-0.6% w/v as lactic 
acid; sodium chloride 10%w/v. Need to maintain salt levels - if salt levels are lower - need to acidify 
to 4.0-4.2. 

 
Packed Kalamata style olives - pH=3.8 to 4.0; Free acidity 0.74-1.2% w/v as lactic acid; sodium 
chloride 6-8%w/v. 

 
Packed Greek style black olives - pH=3.6 to 4.5; Free acidity 0.3-1.0% as lactic acid w/v; sodium 
chloride 8-10%w/v. A small quantity of residual sugar is present. 

 
Turning colour olives of the varieties, Taggiasca or Frantoio varieties processed by this method give a 
Ligurian type olive. Turning colour Jumbo Kalamata olives processed by natural fermentation in brine 
- then packed in brine, olive oil and herbs and spices - is a popular Australian olive product. Large 
olives such as Jumbo Kalamata should be slit or bruised before processing. 

 
Advantages of this method are its simplicity and that it requires only water for initial washing and 
fermentation, particularly if the fermentation solution is used as the final packing solution. The major 
disadvantage is the processing time. 

 
Processing with Lye (Caustic Soda): The most common olive produced by this method is the 
Sevillian-style also known as Spanish-style green olives. Here washed olives, generally green-ripe, 
are placed into tanks and soaked in a lye solution (1-2% w/v food grade sodium hydroxide in potable 
water) for up to 8 to 12 hours to debitter. The lye is allowed to penetrate through three-quarters of the 
flesh, leaving a small volume of flesh around the stone unaffected. This part of the flesh provides the 
necessary sugars for subsequent fermentation and contributes a slight bitter taste to the olives. 

 
When olives are pre-treated with lye, the level of lye penetration should be monitored by slicing the 
olives and observing colour changes in the olive flesh. The degree of lye penetration can be easily 
visualised by placing several drops of phenolphthalein solution onto the cut flesh changing its colour 
from green-brown to red. 

 
The olives are drained of lye solution then washed several times with potable water to remove excess 
lye. Over washing results in loss of sugars required for subsequent fermentation increasing the risk of 
“stuck fermentations” ie nothing is happening. 

 
Tanks with the lye treated olives are then drained of washing water and filled with brine (10% w/v 
food-grade sodium chloride in potable water). A lactic fermentation step proceeds. If fermentation 
becomes “stuck”, then the cause is determined as insufficient sugar, too high a pH or lack of 
fermentation microorganisms and the appropriate steps taken. 

 
Olives prepared in this way are ready to eat within 4 to 5 weeks although a longer period of standing 
(up to 3 months) is recommended so that the olives equilibrate in the fermentation brine enhancing the 
taste. The main disadvantage of this method is the large amount of water required and the amount of 
wastewater produced. Also significant technical skills are required to process olives with lye such as 
chemical skills. The processed olives can be packed in the fermentation brine, new brine or a 
combination of both. Where low salt concentrations are used in the packing brines the olives need to 
be pasteurised. The above fermentation step can be eliminated. Here the olives, drained and washed of 
lye, are packed in salt/food acid brine and pasteurised as necessary. 

 
Bulk fermented product - pH=3.8 to 4.2; Free acidity 0.8-1.2%w/v as lactic acid, combined acidity 
0.09-0.11N; Sodium chloride 7-8%w/v. 
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Packed Products pH=3.2 to 4.1; Free acidity 0.4-0.6%w/v as lactic acid, combined acidity 0.02- 
0.07N; Sodium chloride 5-7%w/v (salt can be reduced to 2% if pasteurised). 

 
Green Olives processed by the Spanish method, usually Manzanilla and Sevillana and packed in glass 
jars, are often sold in the destoned form or stuffed with pimento, sun-dried tomato, anchovy, nuts or 
cheeses. They are also placed in marinades of herbs and spices and sold loose as gourmet items. 

 
A variant of the method eliminates the fermentation step. Here after the excess lye is removed, the 
washed olives are placed in 5-6% salt brine for 2 days. The olives are drained and placed in salt brine 
with food acid (Citric) to lower the pH. The olives are packed in brine with a final salt content of 7% 
and a pH of 4.5. Refer also to Tables 4.5 and 4.7 

 

4.32 Anaerobic Fermentation 

Anaerobic fermentation is commonly used in table olive production either as the main process or after 
debittering with lye. Processing olives by fermentation in brine involves a number of sequential 
stages. 

 
The process of fermentation involves the splitting of organic compounds by microbial enzymes into 
simpler substances eg sugars are converted to lactic acid. Fresh olives have a natural microflora, with 
Gram negative bacteria; homofermentative and heterofermentative lactic acid bacteria (LABs) and/or 
yeasts; oxidative yeasts and moulds; Clostridia, Propionibacteria and Bacillus species. Some of these 
microorganisms are integral to processing and fermentation whereas others if not controlled 
adequately lead to soft and malodorous olives. The exact combination of microorganisms varies with 
the olives maturation stage, but the principles above apply. 

 
Olives are generally fermented in brine (10% w/v food grade sodium chloride in potable water). The 
initial brine has a pH of around 6.5 to 7.5. Initially Gram negative bacteria predominate even in the 
nutrient poor brine. These bacteria produce copious amounts of carbon dioxide, as does the fruit that 
is still technically alive. The carbon dioxide released dissolves in the brine producing carbonic acid. 
The net result is a moderate increase of the brine acidity and a fall in pH to around 5 which helps 
establish anaerobic conditions in the brine ie no air. This process generally takes 3 to 4 days. If the pH 
does not fall, then Gram negative bacteria persist and the olives can develop gaseous spoilage – gas 
pockets and soft olives. An initial addition of food acid eg lactic acid so that the brine pH falls to 
around 5 can bypass this stage and hence avoid the problem. The salt levels in the brine should be 
maintained between 8 to 10% during processing. 

 
Depending on the final product homofermentative and heterofermentative lactic acid bacteria (LABs) 
and/or yeasts are able to proliferate under these anaerobic conditions and lowered brine pH. Normally 
faster growing heterofermentative species dominate at this stage utilising sugars and other 
fermentable substrates released into the brine from the olive flesh producing carbon dioxide, lactic 
acid, acetic acid and ethanol. A further lowering of brine pH occurs and anaerobic conditions are 
established which prevents further proliferation of Gram negative bacteria. By ensuring that strict 
anaerobic conditions are maintained during processing, the growth of surface moulds and yeasts is 
inhibited. Otherwise these organisms would consume acids produced during fermentation hence 
reducing the stability of the olives. 

 
As the acidity of the brine increases, heterofermentative species are replaced by homofermentative 
lactic acid bacteria eg Lactobacillus plantarum that produce predominantly lactic acid. 
Heterofermentative bacteria do not produce as much acid as the homofermentative bacteria. If the 
brine sugars are low or depleted, insufficient acid is produced and preservation problems can occur. 
During natural fermentations, yeasts are often present with the LABs (ie mixed flora) and in some 
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cases (eg Greek style olives) yeasts predominate. If well controlled the final products have desirable 
organoleptic qualities. If poorly controlled the olives soften, change colour and become gassy. 

 
Table 4.5. Basic table olive processing procedures 

 
Processing in Brine Debittering with Lye 

• Prepare Brine - 8 to 10% • Prepare Lye - 2 % 
• Pack olives in tanks with brine • Pack olives in tanks with lye 
• Processing temperature between 15-30OC • Treat for 8-10 hours 
• Check pH and salt levels • Check penetration levels 
• Establish anaerobic conditions • Drain lye 
• Intermediate fermentation • Rinse with potable water 
• Late fermentation • Follow with one or two washes - 12 to 24 hours 
• Bulk storage of processed olives • Pack into brine and adjust pH 
• Sort and size grade olives • Continue as for processing in brine 
• Pack olives into containers 
• Store olives (10% brine) 

 

In the case of olives treated with lye, the natural microflora on the fruit is destroyed. In long standing 
processing facilities, fermentative organisms in the immediate environment are sufficient to establish 
fermentation. In new facilities starter cultures of LABs need to be added to the brine. When 
fermentation is complete, the olives can be stored in the same brine for up to 2 years, particularly if 
the salt level is maintained at 10%w/v. Careful monitoring of pH and salt levels are required during 
processing. 

 
Californian/Spanish Style Black Ripe Olives: This method/style of olive originally developed in 
California, has also been adopted in Spain and some north African table olive producing countries. 
Here fresh green olives/turning colour olives, usually Manzanilla variety, are soaked in several caustic 
(lye) solutions of different strengths until the lye penetrates the flesh through to the stone and they 
debitter. During lye treatment air is passed through the tanks and the olives turn a brown/black colour 
through the oxidation of polyphenols in the flesh. After the olives are drained and washed of residual 
lye, they are immersed in an iron salt, 0.1% w/v of ferrous gluconate, which stabilises the colour. The 
olives are washed to remove excess iron, then packed in a 2-3% w/v food grade sodium chloride 
solution and  sterilised.  The  IOOC stipulates  that residual  iron  in  the  olives  should  not exceed 
150mg/kg. 

 
Final Products of Californian Style Black Olives - pH = 5.8 to 8 and Sodium Chloride = 1 to 5%w/v 
depending on commercial product. This product is sterilised. 

 
No fermentation is used with this method. Advantages are that the olives retain the firmness of green- 
ripe/turning colour olives and as processing only requires a few days, they are ready for the market 
within 1-2 weeks of harvest. Disadvantages are the large volumes of water required for lye treatments 
and washing and the disposal of the resulting waste-water. Australia currently imports large amounts 
of these olives. They are commonly available on supermarket shelves and the destoned form is 
frequently used in cooking and on pizzas. At this point of time this style is not being produced in 
Australia. 
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4.33 Processing Dried Olives 

Dried olives are popular with consumers. Here the olives are heat dried or salt dried by packing them 
in alternating layers of dry salt. Here the salt used draws out water and the bitter principles from the 
olive fruit. Resulting olives have a low water activity that renders them self-preserving. Dehydration 
is an effective means of inhibiting the growth of microorganisms. Most moulds can grow on foods 
with as little as 16% moisture. Much fewer will grow at moisture contents of 5%. Bacteria and yeasts 
generally require higher moisture levels to grow eg greater than 30%. Fruits dried to 16-25% moisture 
are susceptible to mould if exposed to high humidity and air. Some pathogenic toxin-producing 
bacteria can withstand the less than favourable conditions of dried foods. 

 
Heat Dried Olives: Heat dried olives are dehydrated by placing naturally black ripe olives in the sun 
or in an oven set to give gentle heat (40 and 50OC). Higher temperatures will cook the olives. Here the 
olives lose water and their bitterness by evaporation resulting in a slightly bittersweet product. 

 
A variation of heat dried olives is preparing Ferrandina olives, a traditional style from Italy, which 
involves blanching naturally black ripe olives in (boiling water), at 95OC for 1-2 minutes to soften. 
After draining, the olives are soaked in salt brine for a few days (or packed in dry salt for 2-3 days). 
Olives drained of the brine solution are dried with gentle heat as above, over a few days until their 
bitterness reaches an acceptable level. The residual moisture is around 13-15% and water activity of 
less than 0.8. 

 
Salt Dried Olives: Salt dried olives are prepared by packing naturally black ripe olives in alternating 
layers with dry coarse salt, equivalent to 10-20% w/w of the weight of olives, in slatted containers that 
allow drainage of vegetable water drawn out by the salt. The resulting olives are shrivelled (date 
olives) in appearance and have a salty bittersweet taste. Salt is also taken up by the olive, which acts 
as a preservative. Processing time is around 4 to 6 weeks and the olives should be eaten within 3 
months of processing. Addition of olive oil enhances the flavour of the olive, however oxidation of 
the oil can give the olives a slight rancid flavour. 

 
Both fresh and processed olives can be dried by heat methods, however the salt levels of the olive 
flesh increase as the olives are dehydrated. Using highly salted processed olives will yield an inedible 
product. To avoid this problem the olives can be pre-soaked in potable water eg 24hours. 

 
Here the salt used draws out water and the bitter principles from the olive fruit. Subjecting olives to a 
heat, sun or oven, causes water and bitters to evaporate, resulting in olives with low water activity that 
are self-preserving. 

 

4.34 Final Product 

The final product may be preserved by one or more of the following procedures : brining, pH control, 
pasteurisation, sterilisation or drying to prevent microbiological spoilage. 

 
Safety Issues: Safety issues are a high priority because processing requires a combination of 
preservation modalities such as microbiological fermentation, salting, acidification, heat, 
pasteurisation, sterilisation and refrigeration which, if not controlled can effectively lead to spoilage 
and possibly food poisoning. Final products should be subject to physical, chemical, microbiological 
and organoleptic evaluation against available international standards. Potential hazards (Table 4.6) 
associated with table olive production include hazards such as physical (eg particulate matter in water, 
glass fragments, stones in pitted olives), chemical (eg contaminants from the environment and in raw 
materials such as salt & water) and microbiological (problems associated with foodborne disease - 
coliforms in contaminated water, bacterial and microbiological toxins). 
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Table 4.6. Potential Hazards and Table Olive Processing 
 

Hazards Examples 
Physical • Particulate matter in brine 

• Glass fragments, foreign objects, hair, insects 
• Stones in pitted olives 

Chemical • Environmental contaminants in olives 
- heavy metals, agricultural and industrial agents 
• Contaminated raw materials - water, salt, sodium hydroxide, 
aromatics 

Microbiological • Bacteria and protozoa - eg Coliforms, Cryptosporidia 
• Food poisoning - eg Salmonella, Clostridial 
• Toxins - eg Staphylococcal, Clostridial, fungal 
• Spoilage organisms - eg Propionibacteria 

 
 

Spoilage: Spoilage organisms can be introduced through unhygienic procedures or proliferate if 
processing is poorly controlled. Monitoring of brine pH, salt levels and microorganism levels (also 
flesh) is important throughout processing, especially in the early stages, to reduce the risk of harm to 
consumers and spoilage. 

 
Testing for enterobacteriacae (a marker organism) is used to monitor the potential for food poisoning; 
lactic acid producing bacteria and yeast counts are indicators of fermentation; and mould counts are 
used to detect fungal contamination. Growth of abnormal microorganisms during processing will lead 
to “off” flavours and at worst produce toxins causing harmful consequences when the olives are eaten. 

 
The use of high quality olives, having low levels of contamination (ie olives are washed; and stored to 
prevent contamination and infection from dust, insects, rodents and other animals) and processed 
under hygienic condition reduces the risk of microbial contamination. 

 

4.35 Packaging and Labelling Olive Products 

All table olives require food standard labelling which includes energy rating, carbohydrate, fat, 
protein and salt content of the flesh. The energy rating and oil content will increase when the olives 
are packed in or have olive oil or other edible oil added to the brine. 

 

4.36 Specialty Olive Products 

Specialty products such as green olive paste and tapenade are prepared from processed olives. Stuffed 
olives or olives in marinades using fresh material eg fetta cheese, anchovies, vegetables, herbs and 
spices, generally reduces the shelf life of the final product and increases the risk of contamination. 

 
Where possible additives such as garlic, chilli, basil, oregano are used they should be dried and free of 
microbes. All raw materials and processing chemicals used require profiles and specifications. 

 
Processed table olives should retain some level of bitterness and fruitiness. The final salt and pH 
levels of packed olives depends on the style, variety and ripeness of the fruit as long as safety 
requirements are met. In all cases processed table olives should be determined as microbiologically 
safe, by an accredited laboratory, before being offered for sale. Procedures should have checkpoints 
for calculations, quantities used and monitoring procedures for pH and salt levels. 
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Table 4.7. Protocol for Processing Olives 
 

Operation Activity Indicative Testing
Receipt of olives at 
Processing Facility 

Check Growers Documentation 
• Verify variety 
• Check Fruit Quality 
• Check Chemical Diary 

Check condition of fruit 
- Maturation state - flesh pigmented 
- Firmness 
- Damage 
Sample Fruit - 20 to 40 pieces 
• Average weight 
• Size variability 
• Stone size 
• Flesh to Stone ratio 

Washing and 
Cleaning 

Remove leaves, orchard dust and dirt Check water 
• Potable water tests 
• Coliforms 
Visual check for 
• Fruit quality 
• Clean fruit 
• No leaves 

Processing 
Period 

Prepare Tank/Container 
 
 
 

Pack Olives into Tank/Container 
During Processing 

 
 
 
 
 
 
 
 

Check Fruit 

Salt - Check for food quality 
Check water 
• Potable water tests 
• Coliforms 
Prepare 10% brine 
Check Brine 
• salt concentration 
• pH 
Microbiology Tests 
• Cloudiness 
• Microorganism screen 
- Lactobacillus and yeast counts 
- E coli 
- Salmonella 
Fruit Tests 
• Skin Integrity 
• Taste 
- Level of Bitterness 
• Smell 

Processed 
Olives 

Check Brine 
 
 
 
 
 
 
 
 

Check Fruit 

Check Brine 
- salt concentration 
- pH 
Microbiology Tests 
• Cloudiness 
• Microorganism Screen 
- Lactobacillus and yeasts 
- E coli 
- Salmonella 
Fruit Tests 
• Skin Integrity 
• Texture 
• Salt levels 
• Microorganism Screen 
- E coli 
- Salmonella 
Organoleptic Tests 
• Colour 
- Hue 
- Abnormalities 
• Taste 
- Level of bitterness 
- Positive and negative attributes 
• Smell 
Chemical tests 
• Heavy metals 
• Chemicals 
• Mycotoxins 
Nutritional Tests % 
• Salt 
• Protein 
• Fat 
- saturated fatty acid 
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4.37 Secondary Processing 

Here the objective is to embellish primary processed olives with additional flavours and additional 
nutritional qualities. 

 
Such additions include: 

 
• Olive oil, vinegar, wine, herbs, spices and aromatics. 
• Stuffing materials - anchovy, fetta cheese, peppers, chilli, sun-dried tomatoes, 

almonds, 
 

Adding Vinegar and Oil: A simple secondary processing procedure is to add vinegar and oil to the 
olives eg olive oil, canola oil and sunflower oil. Vinegars make the olives more acid, adding to their 
flavour and improving their keeping qualities. 

 
Different styles of vinegar will obviously add different flavours to the olives. 

 
• White vinegar (Supermarket - essentially Acetic Acid) 
• Malt vinegar 
• Cider vinegar 
• Wine vinegars - red and white 
• Balsamic vinegar (may contain sugar which can recommence fermentation and create problems 

after packaging) 
 

Lighter coloured vinegars are generally used with green olives whereas coloured vinegars are used 
with black olives. 

 
Olive oil is the preferred oil to be added, although other seed oils eg canola, high oleic sunflower oils 
are used when the olives are to be stored under refrigeration. 

 

4.38 Preparing Packing Solutions with Brine and Vinegar 

• Make up a 10% brine solution (a 7-8% brine can also be used if the 10% brine is 
considered too salty). 

• Use 3 parts of this brine and add 1 part of vinegar of choice. 
• One litre of the Brine/Vinegar solution will require 750ml of 10% brine and 250ml of 

vinegar. 
• Pack the olives in the containers eg bottles and add the brine/vinegar solution nearly 

to the brim of the container. 
• Add a layer of oil enough to cover the surface of the solution. 
• Seal the container and store in a cool place 

 
Adding Herbs and Spices: It is best to use dried herbs rather than fresh herbs to prevent spoilage and 
the development of off flavours particularly if the processed olives are to be stored for more than a 
month or so. Olive oil and herbs and spices can also be added to salt-dried, sun-dried and heat dried 
olives (Table 4.8). 

 
The flavours of the herbs and spices should be subtle and balanced. Also the full effect of the 
additions can take up to a few weeks to stabilise. 

 
Although taste is an individual element as a guide 3-5grams (about a heaped teaspoon full) of an 
individual herb or spice can be added to a 2kg container of olives ie olives + brine. The following are 
some of the herbs spices and aromatics that can be used to embellish processed table olives. 
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Table 4.8. Herbs spices and aromatic substances added to olives 
 

 

Herbs, Spices and Aromatics 
Basil Cinnamon quills Lemon  oil 
Bay  leaf Coriander  seeds Preserved lemon Peel 
Black pepper Fennel  seed Preserved orange peel 
Capers Garlic Marjoram 
Cardamom seed Ginger Mustard seed 
Chilli Lemon grass Oregano 

 

Simple combinations that can be added to the processed olives are: 
 

• Chilli + mixed herbs 
• Garlic + Oregano + Lemon slices – fresh or preserved 
• Whole pickled peppers, salted capers, pickled onions, sun dried tomatoes 
• Asian flavours - Chilli, ginger, cardamom seed and lemon grass 

 
Stuffed Olives: Stuffing materials can be inserted into olives by hand or machine. Large destoned 
processed green olives are ideal for preparing stuffed olives. All operations should be undertaken 
under hygienic conditions and disposable gloves worn by operators to prevent physical and 
microbiological contamination of the olives. The following are common stuffings. 

 
Pimento 
Pickled chilli 
Pickled green peppers (jalapa) 
Pickled onion 
Blanched almonds 
Cheeses 
Sun dried tomato 
Nuts - almonds 

 
4.39 Tapenade and Olive Pastes 

Tapenade is one of the popular spreads and dips at the moment, deliciously salty and lovely with 
strips of crisp fresh vegetables. The basis of tapenade is the flesh of processed green, turning colour, 
or black olives to which other foods and spices are added. Californian style olives, because of their 
low salt content, give a less salty product. 
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5. Quality and Safety Aspects of Table 
Olives 

5.1 Introduction 

Processed table olives must be edible, tasty, nutritious and safe to eat. These objectives can only be 
achieved if processors follow practices that ensure such qualities are retained. As indicated in earlier 
sections of this report, quality starts at the planning stage so that; appropriate varieties relevant to 
processing method, style and consumer preference are used; olives selected for processing are produced 
by using Good Agricultural Practices (GAP); processing is guided by the principles of Good 
Manufacturing Practice (GMP) ie product specifications, controlled methods and the use of potable 
water and food grade ingredients; and premises, and equipment and personnel should comply with 
Good Hygienic Practices (GHP). 

 
As indicated in Section 5 there are different methods for producing table olives. The end product of 
each method has specific characteristics that can be assessed by laboratory tests (physical, chemical 
and microbiological) and sensory evaluation. Furthermore as there is also the risk of introducing 
physical, chemical or microbiological contaminants during processing and packaging careful control 
during these processes backed up by specific testing procedures can minimise risk. Control of 
microbiological quality is of major importance in the prevention of food-borne illness and to reduce 
the risk of spoilage. 

 
In Australia, Food Standards Australia New Zealand (FSANZ) is responsible for national food- 
product standards. Although there are no specific standards for table olives, this authority also sets 
limits for certain ingredients, regulates food additive use and sets tolerance limits for contaminants 
such as toxins, heavy metals and pesticide residues. 

 
The International Olive Oil Council and the Codex Alimentarius has prescribed standards specific to 
table olives,. As Australia has encompassed the IOOC quality standards for olive oil, they should also 
follow the international standards for table olives. Other table olive producing countries such as 
Spain, Greece and the United States of America have prescribed standards administered through 
specific agencies responsible for foodstuffs. If Australia intends exporting olives they will need to 
meet the necessary international standards . 

 

5.2 Quality and Safety Evaluation of Processed Olives 

Table olive processors must be familiar with the accepted general quality characteristics of processed 
table olives. These characteristics are presented and elaborated in Table 5.1. Important characteristics 
include the flesh to stone ratio where olives with a higher flesh to stone ratio are preferred and the 
general appearance of the olives. Olive size is important and here uniform size is critical. Processed 
olives should be firm and retain the textural characteristics of the flesh, a positive organoleptic 
characteristic, whereas olives that are soft, have a fibrous or granular flesh are less desired. Olives 
should have colours consistent with maturation and style. Consumers expect black olives to be dark 
brown to black. Buff coloured to pale brown table olives is an indication that the olives had not 
ripened to the black ripe stage. 

 

5.3 Physical Evaluation of Processed Table Olives 
 

In this study the investigators assessed the firmness of olives by pressure measurements, recorded the 
weight of olives and stones, and determined the flesh:stone ratio of a number of processed table olive 
samples. These samples included olives processed by investigators, table olives purchased at random 
and ones supplied by Australian olive-grower/processors. Olives that had been processed by brine 
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fermentation are presented in Table 5.2. Regardless of variety the general trend in pressure 
measurements were greater for green olives than black olives with turning coloured olives having 
intermediate values. It is possible that olives with lower flesh to weight ratios may give higher than 
expected values, however insufficient samples were tested to assess this hypothesis. 

 
Table 5.1. General quality characteristics of processed table olives 

Characteristic Description
Flesh: stone ratio Must be no less than 3 (75% flesh) in black olives and 4 (80% flesh) in green olives. 
Size (uniformity) No more than 4-5% of the lot may be less than 14 mm crosswise diameter. The 

remainder should fall into 3-4 sizes.
Flesh texture Fine, not fibrous or granular, good aroma and flavour. 
Firmness At processing should be firm enough to prevent damage from handling. 
Colour Green olives: strawy green colour; olives turning; pale pink colour; black olives; 

black or magenta colour.
Stone Small, preferably smooth, easily detached from the flesh. (freestone) 
Appearance Sound, no injury and/or defects. 

 

In Section 4 pressure measurements were reported for raw olives and in comparison, the pressure 
values, obtained for raw olives were higher. This indicates that during processing a degree of the 
olives firmness is lost. The majority of olives processed in brine had favourable flesh: stone ratios 
values when assessed against the criteria in Table 5.1. Exceptions were green Barnea,  Hardy's 
Mammoth and Verdale. Flesh to stone ratio is a function of variety and agricultural practices. 

 
Table 5.2. Physical measurements made on processed table olives prepared by brine 
fermentation. 

 
Variety Matura- 

tion 
Process Pressure 

Units 
Fruit 

weight 
Grams

Stone 
weight 
Grams

Flesh: stone 

Barnea Black Brine 62.56 4.24 0.75 4.64 

St deviation 11.78 1.24 0.20 0.65 

No 4 4 4 4 

Barnea Green Brine 73.8 3.01 0.63 3.71 

St deviation 3.25 0.71 0.08 0.55 

No 6 6 6 6 

Barnea TC Brine 68.63 3.58 0.66 4.43 

St deviation 2.96 0.49 0.05 0.37 

No 2 2 2 2 

Barouni TC Brine 55.69 5.47 0.99 4.53 

St deviation 0 0 0 0 

No 1 1 1 1 

Black Black Brine 56.67 4.74 0.82 4.78 

St deviation 0 0 0 0 

No 1 1 1 1 

Donkey Green Brine 63.24 9.21 1.3 6.06 

St deviation 3.98 0.47 0.18 0.76 

No 2 2 2 2 

Hardy's 
Mammoth 

Green Brine 77.87 4.5 0.98 3.69 

St deviation 1.27 2.46 0.53 0.14 

No 4 4 4 4 

Hardy's 
Mammoth 

TC Brine 69.09 10.38 1.79 4.8 

St deviation 0 0 0 0 

No 1 1 1 1 

Kalamata Black Brine 60.76 4.33 0.74 5.58 

St deviation 10.68 0.96 0.51 0.91 
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Variety Matura- 
tion 

Process Pressure 
Units 

Fruit 
weight 
Grams

Stone 
weight 
Grams

Flesh: stone 

    No 40 42 40 40 

Kalamata Green Brine 68.09 8.2 1.21 5.23 

St deviation 13.6 3.68 0.41 1.36 

No 7 7 7 7 

Kalamata TC Brine 58.71 8.2 0.94 7.71 

St deviation 0 0 0 0 

No 1 1 1 1 

Leccino Black Brine 70.25 3.77 0.79 3.77 

St deviation 0.67 0.2 0.06 0.14 

No 3 3 3 3 

Manzanilla Black Brine 58.63 5.68 0.72 7 

St deviation 8.47 0.96 0.15 0.75 

No 25 26 25 26 

Manzanilla Green Brine 76.26 4.35 0.68 5.39 

St deviation 4.57 0.42 0.08 0.55 

No 29 31 29 31 

Manzanilla TC Brine 64.61 4.65 0.6 6.89 

St deviation 4.48 0.3 0.06 0.98 

No 12 12 12 12 

Mastoides Green Brine 55.26 9.6 1.38 6.73 

St deviation 11.26 1.54 0 0 

No 2 2 1 1 

Pendolino Black Brine 74.48 3.86 0.59 5.45 

St deviation 2.8 0.91 0.11 0.29 

No 3 3 3 3 

Picual Green Brine 72.29 4.25 0.78 4.46 

St deviation 19.22 0.46 0.04 0.46 

No 5 5 5 5 

Sevillana Green Brine 69.54 6.81 1.13 4.93 

St deviation 4.16 1 0.13 0.51 

No 6 7 6 7 

UC13A6 Black Brine 50.17 12.18 1.62 6.54 

St deviation 1.56 0.03 0.14 0.65 

No 2 2 2 2 

UC13A6 Green Brine 65 8.23 1.16 6.13 

St deviation 11.16 0.47 0.05 0.41 

No 5 5 5 5 

UC13A6 TC Brine 55.24 10.48 1.29 7.11 

St deviation 2.79 1.96 0.11 0.85 

No 2 2 2 2 

Verdale Green Brine 70.54 4.56 1.03 3.54 

St deviation 4.84 0.73 0.24 0.74 

No 20 21 21 21 

Verdale TC Brine 56.36 6.71 1.37 3.89 

St deviation 0 0 0 0 

No 1 1 1 1 

Volos Black Brine 60.26 7.1 0.93 6.71 

St deviation 10.97 1.81 0.17 0.86 

No 4 4 4 4 
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When pressure measurements were made on olives that had been treated in lye, the values found were 
similar to those for green olives in brine (Table. 5.3.). There were some exceptions; for instance, a 
low value was obtained for one sample of Chalkidiki. This may have been an isolated case, however 
prolonged lye treatments result in soft olives. The black Manzanilla olives had a favourable pressure 
value which was expected considering this style of olive is produced from green-ripe olives with lye 
treatment and subsequent oxidation. Again all but one of the samples had favourable flesh:stone 
ratios. The samples that had values less than 4 were a mixture of Sevillana and Verdale variety olives. 
When olives are dried, as structural changes occur, pressure measurements become meaningless and 
the flesh to stone:ratio decreases because of the loss of moisture. 

 
Table 5.3. Physical measurements made on processed table olives prepared with lye treatment. 

 
Variety Maturation Process Pressure 

Units 
Fruit weight 

Grams 
Stone weight 

Grams 
Flesh: stone 

Black Black Lye 74.96 3.91 0.68 4.75 

St deviation 0 0 0 0 

No of samples 1 1 1 1 

Chalkidiki Green Lye 55.37 7.83 1.13 6.84 

St deviation 10.02 4 0.07 0.24 

No of samples 5 5 2 2 

Donkey 
Olives 

Green Lye 67.82 9.68 1.18 7.18 

St deviation 0 0 0 0 

No of samples 1 1 1 1 

Green Green Lye 77.27 3.76 0.76 4.96 

St deviation 0 1.11 0 0 

No of samples 1 2 1 1 

Manzanilla Black Lye 77.41 6.01 1.05 4.73 

St deviation 0 0 0 0 

No of samples 1 1 1 1 

Manzanilla Green Lye 68.92 5.78 0.79 6.39 

St deviation 1.6 0.82 0.08 0.97 

No of samples 4 5 4 4 

Mixed 
Olives 

Black/Green Lye 25.52 3.47 No data No data 

St deviation 0 0 No data No data 

No of samples 1 1 No data No data 

Pendolino Black Dried 2.4 0.46 23.08 

St deviation 0.95 0 0.45 

No of samples 2 2  
Sevillana Green Lye 67.17 5.63 1.04 4.41 

St deviation 0 0 0 0 

No of samples 1 1 1 1 

Verdale + 
Sevillana 

Green Lye 74.98 5.5 1.27 3.34 

St deviation 2.4 0.38 0.04 0.43 

No of samples 3 3 3 3 

 

5.4 Chemical Analysis of Olives 

Table 5.4. (olives in brine) gives the proximate analysis and fatty acid levels for table olives that were 
prepared by the project researchers and those that were commercially available in Australia. The 
chemical analysis indicates that the key analyses of moisture, protein, oil, ash and total carbohydrates 
vary for the different varieties that are used in the table olive industry. 
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5.5 Proximate Analysis and Fatty Acid Analysis 

The moisture results in Table 5.4. range from 57.83 to 77.7 percent. This variation would be expected 
and the moisture would be higher as the olives are stored in brine. The variation in the other chemical 
components is most probably due to species variation. Some of the varieties of olive have quite large 
variations (oil 11-26 percent, protein 1.18-2.49 percent and ash 1.65 – 5.23 percent). The ash content 
of the olive is an indirect measure of the mineral content in the table olives. 

 
The fatty acid levels in Table 5.1. show variations in the saturated fatty acids, monounsaturated and 
polyunsaturated fatty acids but these variations are variety dependent, however, the major fatty acids 
present in the table olives are monounsaturated and of these oleic acid is over 90 percent of the 
monounsaturated fatty acid content in table olives. The saturated fatty acids in the olives ranged from 
12.5 to 21.3 percent. The polyunsaturated fatty acid levels ranged from 4.28 to 23.85 percent. 

 
Table 5.5. gives similar data for table olives that were processed in lye (caustic soda). The number of 
samples analysed and the species of olives were lower than in Table 5.4. This represents the use of 
brine processing in the Australian table olive industry.  The comments made for the levels in Table 
5.4. apply for the results reported in Table 5.5. The only difference is that the oil level in the lye 
treated olives is lower than in the brine treated olives. This may indicate that some oil is lost in the 
larger number of washings that are required when doing lye processed olives. 

 
The olives that were dried using salt and heat showed similar results to those in Table 5.4. and Table 
5.5. but the moisture level was lower (20 to 60 percent). 

 
The results in Table 5.4. and Table 5.5. give processors an idea of the levels that they can expect when 
processing table olives by either processing with brine or lye. Parts of the proximate and fatty acid 
analyses are required for the nutritional label that is required by legislation to be placed on the 
commercial product. 

 

5.6   Sugar Levels in Processed Olives 

The free sugar levels that were determined in the table olives that were prepared by the research staff 
and purchased from commercial outlets are given in Table 5.6.  The range of the sugar levels is from 
0.0 to 0.88. Three olive varieties (Kalamata turning colour, Sevillana green and Volos black) had no 
free sugars after processing. The other varieties ranged from low sugar levels to 0.88 percent. The 
variation in the levels of free sugars could be a result of the efficiency of the processing procedure. It 
can be observed from the standard deviation that for some varieties there is a large variation in free 
sugar levels. Again the variation within the varieties is probably due to the method of processing. 

The free sugar level is also required on the nutritional label. 

 
5.7   Minerals of processed olives 

The levels of 11 minerals both macro and micro in processed olive flesh are presented in Table 5.7, 
5.8 and 5.9. The macro elements are phosphorus; potassium, sodium, calcium, magnesium and 
sulphur and are expressed as percent or g/100g . The microelements (trace elements) are boron, 
copper, iron, manganese and zinc and are expressed as mg/Kg or parts per million (ppm). 

 
5.8 Minerals of olives processed with brine (Table 5.7. and 5.8.) 

In this section information on various macro elements in processed table olives are presented. 
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5.9 Macro Elements 

Phosphorus: The levels in the flesh of processed olives ranged from 0.01 to 0.05 percent. The 
phosphorus levels found in the processed olives do not vary as much as that shown in raw olives. 
This lack of variation is probably due to the processing procedure. 

 
Potassium: The levels of potassium determined for the olive varieties and types of table olives 
ranged from 0.05 to 0.51 percent. The majority of the table olives were grouped at the higher level. 
Two varieties had potassium levels below 0.1percent and two varieties had levels greater than 0.5 
percent, however, it should be noted that the potassium level is lower in processed olives than in the 
raw olives. 

 
Sodium: The levels of sodium in the olive varieties ranged from 1.07 to 2.55 percent. As expected 
the sodium level in the brine-processed olives is high as compared to the levels in raw olives. 

 
Calcium: The range of the calcium levels was 0.02 to 0.17 percent. One of the varieties that was 
denoted as black and was a commercial table olive had a calcium level of 0.17 percent. The other 
olive varieties ranged from 0.02 to 0.07 percent. The calcium values did not vary much from those 
found for raw olives. 

 
Magnesium: The levels of magnesium ranged from 0.004 to 0.01 percent. Again the processed olives 
had lower magnesium levels than the raw olives. 

 
Sulphur: The sulphur levels in the processed olives ranged from 0.01 to 0.03 percent. The sulphur 
levels in the processed olives were similar to the majority of the raw olives except for the two high 
sulphur levels containing raw olives. 

 

5.10 Micro Elements 

Boron: The levels of boron in processed olives showed a range of 1.31 to 6.72mg/Kg. The boron 
levels in the processed olives were less than in the raw olives. 

 
Copper: The copper levels ranged from 0.43 to 3.6mg/Kg. The copper levels in the processed olives 
were similar to the copper levels found in the raw olives. 

 
Iron: The iron levels in processed olives ranged from 1.82 to 11.7mg/Kg. Again, the iron levels in the 
processed olives were similar to the raw olives except that the three varieties in the raw olives that had 
high levels were lower in the processed olives. 

 
Manganese: The manganese levels ranged from 0.53 to 1.37mg/Kg. The manganese values were 
similar to the majority of the raw olive levels. 

 
Zinc: The zinc levels in the processed olives ranged from 0.95 to 4.06mg/Kg. As in the raw olives the 
zinc levels fluctuated within the varieties. The zinc levels in the processed olives are slightly lower 
than in the raw olives. 

 

5.11 Minerals of Olives Processed With Lye (Table 5.9.) 

Phosphorus: The levels in the flesh of processed olives ranged from 0.01 to 0.02 percent. The 
phosphorus levels found in the processed olives do not vary, as was shown in the raw olives. This lack 
of variation is probably due to the processing procedure. 
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Potassium: The levels of potassium determined for the olive varieties and types of table olives ranged 
from 0.02 to 0.06 percent. It should be noted however, that the potassium level is lower in processed 
olives than in the raw olives. 

 
Sodium: The levels of sodium in the olive varieties ranged from 0.94 to 2.17 percent. As expected the 
sodium level in the lye-processed olives is high when compared to the levels in raw olives. 

 
Calcium: The range of the calcium levels was 0.05 to 0.12 percent. The calcium values did not vary 
much from those found for raw olives. 

 
Magnesium: The levels of magnesium ranged from 0.004 to 0.02 percent. Again the processed olives 
had lower magnesium levels than the raw olives. 

 
Sulphur: The sulphur levels in the processed olives ranged from 0.01 to 0.05 percent. The sulphur 
levels in the processed olives were similar to the majority of the raw olives except for the two 
varieties that had high levels of sulphur. 

 

5.12 Micro Elements 

Boron: The levels of boron in processed olives showed a range of 1.44 to 6.34mg/Kg. The boron 
levels in the processed olives were less than in the raw olives. 

 
Copper: The copper levels ranged from 0.66 to 2.4mg/Kg. The copper levels in the processed olives 
were similar to the copper levels found in the raw olives. 

 
Iron: The iron levels in processed olives ranged from 3.40 to 150.57mg/Kg. The exceptionally high 
iron result was on a commercial black olive the olive had been treated with ferrous gluconate. This 
level of iron in the table olive will not cause any harm when consumed. The other iron levels were 
similar to those in the raw olives. 

 
Manganese: The manganese levels ranged from 0.57 to 1.88mg/Kg. The manganese values were 
similar to the majority of the raw olive levels. 

 
Zinc: The zinc levels in the processed olives ranged from 1.23 to 3.01mg/Kg. As in the raw olives the 
zinc levels fluctuated within the varieties. The zinc levels in the processed olives were similar to the 
majority of values in the raw olives 

 

5.13 General Comments 

In general it would appear that the processing technique has a greater effect on the macro minerals 
than the micro minerals. The sodium levels in both the brine and lye treatments increase, as would be 
expected, however with phosphorus, potassium and magnesium, there appears to be a leaching of the 
mineral from the olives. Calcium and sulphur are maintained at similar levels. This could indicate 
that the calcium is strongly bound and the sulphur is involved with the sulphur amino acids in the 
olives. The micro minerals in the table olives are at levels comparable with those found in the raw 
olives, except for one lye treated olive that had an extremely high iron level. This was due to the 
processing of the olive in the Californian style with the use of ferrous Gluconate. 

 

5.14 Nutritional Labelling 

The Food Standards Australia New Zealand (FSANZ) control what needs to be put into a nutritional 
label. To develop a nutritional label the chemical analysis needs to be carried out. The main analyses 
are  protein,  carbohydrate,  total  sugar,  fat  (total),  fatty  acids  as  saturated,  monounsaturated  and 
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polyunsaturated, energy and sodium.  The amount is determined as g/100g and g per serving size. 
Listed below is the main structure of a nutritional label. 

 
If there is any allergenic material that is used in the processing on value adding steps then it needs to 
be mentioned on the label (eg peanuts). 

 
Nutritional Information for Table Olives 

 
 
 
 

Servings per package: (Insert number of servings) 
 

Serving size: g  

 
Quantity per 

 

 
Quantity per 

  Serving 100g

Energy kJ kJ 

Protein g g 

Fat, total g g 

- Saturated 
- Monounsaturated 
- Polyunsaturated 

g 
g 
g 

g 
g 
g 

Carbohydrate, total 
- Sugars 

g 
g 

g 
g 

Sodium g g 

(Insert any other nutrient or g, mg,g g, mg, g 
biologically active substance (or other units as appropriate) 
to be declared) 

 
 

This and other labelling information can be obtained from the FSANZ web site 
(www.foodstandards.gov.au/foodstandardscode). 
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Table 5.4. Proximate analysis data of olive flesh olives processed in brine 
 

Variety Maturation 
State 

Moisture 
%w/w 

Oil 
%w/w 

Protein 
%w/w 

Ash 
%w/w 

Total CHO 
%w/w 

Sat FA 
%w/w 

Monounsat 
FA %w/w 

Polyunsat 
FA %w/w

Oleic 
Acid%w/w

Banea Green 63.98 22.84 1.25 1.65 10.17 16.55 75.45 7.95 72.35 
St Deviation 2.96 2.68 0.15 0.54 0.77 0.07 0.21 0.21 0.21
No of Samples 6 4 4 4 2 2 2 2 2

Barouni Black 71.34 16.78 1.34 4.45 6.09 19.30 56.80 23.85 52.70
St Deviation 0.65 0.44 0.25 0.21 0.17 0.57 11.17 10.54 12.02 
No of Samples 2 2 2 2 2 2 2 2 2 

Barouni Green 69.56 14.11 2.49 2.79 11.05 18.60 71.90 9.80 67.30
St Deviation 1.66 1.07 0.03 1.30 1.86 0.00 0.85 0.42 0.85 
No of Samples 2 2 2 2 2 2 2 2 2 

Black Black 57.83 26.04 1.92 1.68 12.53 12.50 79.10 8.40 75.50
Unknown No of Samples 1 1 1 1 1 1 1 1 1 

Hardy's Green 68.17 17.56 1.74 3.61 8.82 21.33 60.80 17.90 57.93 
Mammoth St Deviation 0.73 1.25 0.24 1.94 2.65 1.12 1.41 0.70 1.65

No of Samples 4 4 4 3 3 3 3 3 3 
Kalamata Black 60.96 25.62 2.11 3.90 7.99 12.51 74.04 13.83 70.63 

St Deviation 7.24 6.35 1.06 2.14 3.44 1.52 3.31 3.76 3.40
No of Samples 40 28 25 36 23 27 27 27 27

Kalamata Green 66.07 20.01 1.81 5.23 8.19 15.50 77.40 7.20 73.60 
St Deviation 2.91 3.31 0.26 0.88 0.74 
No of Samples 7 4 3 6 3 1 1 1 1 

Kalamata TC 68.45 20.85 1.25 4.86 4.59 15.30 71.80 12.90 68.40 
No of Samples 1.00 1 1 1 1 1 1 1 1 

Manzanilla Black 69.68 19.18 1.10 4.24 5.86 18.53 71.10 10.14 65.58 

St Deviation 5.79 5.86 0.16 3.55 1.05 1.74 4.08 2.91 4.64 
No of Samples 26 18 14 20 11 16 16 16 16 

Manzanilla Green 69.71 18.36 1.21 3.58 7.13 17.81 76.53 5.68 71.45
St Deviation 4.26 4.23 0.15 1.31 2.10 1.77 2.38 1.34 3.29 
No of Samples 28 22 18 19 11 21 21 21 21 

Manzanilla TC 70.72 18.39 1.21 2.82 6.13 16.87 76.43 6.73 71.54 
St Deviation 3.63 3.03 0.09 1.91 1.72 1.40 4.35 3.04 5.29
No of Samples 12 10 5 8 3 7 7 7 7

Picual Green 61.55 26.65 1.35 4.37 6.71 16.98 78.75 4.28 73.90
St Deviation 1.54 2.00 0.04 0.08 0.48 0.17 0.90 0.75 0.75 
No of Samples 5 4 4 3 2 4 4 4 4 

Sevillana Green 72.51 15.04 1.48 5.14 4.53 17.88 71.25 10.90 66.88 
St Deviation 6.74 7.34 0.34 0.34 0.28 1.72 2.08 2.86 1.73
No of Samples 7 5 5 3 2 4 4 4 4 

UC13A6 Green 69.64 14.55 1.18 3.32 No Data 17.60 70.18 12.25 65.18
St Deviation 2.23 2.55 0.49 1.45 1.50 3.40 2.10 4.57
No of Samples 5 4 2 3.00 4.00 4.00 4.00 4.00

Verdale Green 77.70 11.03 1.52 4.07 5.77 18.48 65.05 16.47 60.52
St Deviation 3.26 2.42 0.16 1.90 1.49 0.79 2.13 2.24 2.19
No of Samples 20 16 14 12 8 14 14 14 14 

Volos Black 65.22 21.23 1.58 4.50 7.39 17.70 66.20 16.15 61.00 
St Deviation 4.52 3.86 0.05 1.62 2.24 0.42 8.34 7.85 8.06 
No of Samples 4 2 2 4 2 2 2 2 2 
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Table 5.5. Proximate analysis data of olive flesh from olives processed in lye 
 

Variety Maturation Process 
Method 

Moisture 
%w/w 

Oil 
%w/w

Protein 
%w/w 

Ash 
%w/w

Total 
CHO 
%w/w

Sat 
FA 
%w/w

Monounsat 
FA %w/w 

Polyunsat 
FA %w/w 

Oleic 
Acid 
%w/w

Black Black Californian 
Caustic 

76.32 14.27 1.08 2.41 5.92 18.10 78.30 3.70 73.60 

  No of samples   1 1 1 1 1 1 1 1 1 

Chalkidiki Green Caustic 67.29 15.16 0.40 5.69 7.75 17.20 72.10 10.70 68.10 
St Deviation 9.20 0.00 0.00 1.71
No of samples 6 1 1 6 1 1 1 1 1

Donkey Green Caustic 72.59 17.36 1.24 2.18 6.62 14.50 77.50 8.00 71.20 

No of samples 1 1 1 1 1 1 1 1 1 
Green Green Caustic 80.59 6.74 1.70 4.61 6.36 19.15 74.30 6.55 69.30 

St Deviation 4.75 3.85 1.05 0.45 0.61 1.63 0.71 2.33 0.99
No of samples 2 2 2 2 2 2 2 2 2 

Manzanilla Black Caustic 77.38 11.90 1.32 18.60 74.30 7.10 70.30 

No of samples 1 1 1 1 1 1 1
Manzanilla Green Caustic 73.96 16.83 1.17 2.36 5.68 19.10 73.34 7.56 68.20

St Deviation 1.30 0.77 0.21 0.68 1.42 0.90 1.01 0.72 0.97 
No of samples 5 5 5 5 5 5 5 5 5

Sevillana Green Caustic 78.61 11.11 1.35 2.29 6.64 18.40 68.60 13.00 62.80 

No of samples 1 1 1 1 1 1 1 1 1
Verdale & Green Caustic 74.24 16.39 1.08 17.70 70.87 11.40 66.27 

Sevillana No of samples   1 1 1 1 1 1 1 

 
 
 
 

Table 5.6. Sugar content of olive flesh from olives processed in brine 
 

Variety Maturation 
State 

Sugar 
%w/w 

Variety Maturation 
State

Sugar 
%w/w 

Barnea Green 0.09 Manzanilla Green 0.31 
St Deviation 0.02 St Deviation 0.33 
No of Samples 4 No of Samples 9 

Barouni Black 0.35 Manzanilla TC 0.76 

St Deviation 0.19 St Deviation 0.01 
No of Samples 2 No of Samples 2 

Barouni Green 0.42 Picual Green 0.73 
St Deviation 0.26 St Deviation 0.05 
No of Samples 2 No of Samples 2 

Hardys Green 0.18 Sevillana Green 0.00 

Mammoth St Deviation 0.10 St Deviation 0.00 
No of Samples 3 No of Samples 4 

Kalamata Black 0.12 UC13A6 Black 0.88 

St Deviation 0.21 St Deviation 0.03 
No of Samples 22 No of Samples 2 

Kalamata Green 0.51 UC13A6 TC 0.78 
St Deviation 0.16 St Deviation 0 
No of Samples 3 No of Samples 1 

Kalamata TC 0.00 Verdale Green 0.01 

No of Samples 1 St Deviation 0.03 
Manzanilla Black 0.24 No of Samples 8 

St Deviation 0.40 Volos Black 0.00 
No of Samples 9 St Deviation 0.00 

No of Samples 2 
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Table 5.7. Mineral content of olive flesh from olives processed by fermentation in brine 
 

Variety Maturation 
State 

Processing 
Method 

Phosphorus 
% 

Potassium 
% 

Sodium 
% 

Calcium 
% 

Magnesium 
% 

Sulphur 
% 

Boron 
mg/Kg

Copper 
mg/Kg

Iron 
mg/Kg

Manganese 
mg/Kg

Zinc 
mg/Kg

Barnea Black Brine 0.01 0.21 1.07 0.03 0.01 0.01 3.63 1.11 4.24 0.53 0.95 
No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Barnea Green Brine 0.02 0.24 1.63 0.06 0.01 0.02 3.21 0.99 4.51 0.97 2.21 
St Deviation 0.004 0.047 0.31 0.01 0.002 0.004 0.85 0.58 0.87 0.31 0.72 
No of Samples 4 4 4 4 4 4 4 4 4 4 4 

Barnea TC Brine 0.02 0.27 1.31 0.04 0.01 0.02 3.88 1.26 4.13 0.77 1.72 
St Deviation 0.004 0.04 0.15 0.005 0.001 0.001 0.53 0.84 0.74 0.03 0.36
No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Barouni Black Brine 0.02 0.24 1.77 0.04 0.01 0.02 3.14 0.66 4.14 0.83 1.48 
St Deviation 0.002 0.03 0.09 0.01 0.0001 0.0003 0.53 0.16 2.11 0.05 0.23 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Barouni Green Brine 0.03 0.21 2.10 0.02 0.01 0.03 1.31 0.43 3.44 0.66 3.45 
St Deviation 0.007 0.005 0.13 0.002 0.003 0.001 0.05 0.07 0.58 0.15 1.05 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Barouni TC Brine 0.02 0.20 1.41 0.03 0.007 0.02 3.41 0.47 4.00 0.71 1.29 
No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Black Black Brine 0.01 0.08 1.97 0.17 0.01 0.03 3.39 2.58 11.77 0.66 1.94 
No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Hardy's Green Brine 0.02 0.20 1.82 0.03 0.01 0.02 2.21 0.58 3.48 0.66 1.91 
Mammoth St Deviation 0.003 0.01 0.39 0.01 0.00 0.00 0.18 0.07 0.90 0.10 0.27 

No of Samples 4 4 4 4 4 4 4 4 4 4 4
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Hardy's TC Brine 0.02 0.21 1.73 0.02 0.01 0.02 2.24 0.57 3.36 0.55 1.40 
Mammoth No of Samples 1 1 1 1 1 1 1 1 1 1 1 
Kalamata Black Brine 0.02 0.29 1.90 0.05 0.01 0.03 10.88 2.88 5.13 1.11 2.38 

No of Samples 24 24 24 24 24 24 24 24 24 24 24 
Kalamata Black Water 0.03 0.51 0.04 0.03 0.02 0.02 10.33 1.79 4.85 1.27 2.64 

No of Samples 1 1 1 1 1 1 1 1 1 1 1 
Kalamata Green Brine 0.02 0.24 1.68 0.04 0.01 0.02 2.76 0.58 4.55 0.74 1.91 

St Deviation 0.002 0.05 0.07 0.004 0.002 0.004 0.70 0.14 0.45 0.15 0.25 
No of Samples 3 3 3 3 3 3 3 3 3 3 3 

Kalamata TC Brine 0.01 0.05 1.86 0.02 0.004 0.02 1.93 3.10 1.82 0.46 4.06 
No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Leccino Black Brine 0.05 0.50 2.55 0.03 0.01 0.03 5.01 1.48 6.01 1.27 3.34 
St Deviation 0.02 0.21 1.19 0.01 0.005 0.02 2.37 0.45 2.84 0.59 1.33 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 
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Table 5.8. Mineral content of olive flesh from olives processed by fermentation in brine (Continued) 
 

Variety Maturation 
State 

Processing 
Method 

Phosphorus 
%

Potassium 
%

Sodium 
%

Calcium 
%

Magnesium 
%

Sulphur 
%

Boron 
mg/Kg

Copper 
mg/Kg

Iron 
mg/Kg

Manganese 
mg/Kg

Zinc 
mg/Kg

Manzanilla Black Brine 0.01 0.15 2.23 0.03 0.01 0.02 3.60 2.38 3.44 0.76 1.90 
St Deviation 0.008 0.08 1.83 0.01 0.002 0.01 1.72 2.48 1.57 0.40 1.13 
No of Samples 15 15 15 15 15 15 15 15 15 15 15 

Manzanilla Green Brine 0.02 0.21 1.81 0.04 0.01 0.02 4.54 1.52 3.15 0.65 2.21 
St Deviation 0.006 0.07 0.26 0.009 0.001 0.002 1.77 0.60 0.74 0.18 0.66 
No of Samples 18 18 18 18 18 18 18 18 18 18 18 

Manzanilla TC Brine 0.02 0.21 2.12 0.03 0.01 0.02 2.98 1.62 3.10 0.61 2.21 
St Deviation 0.002 0.01 0.11 0.01 0.0003 0.003 0.30 0.29 0.40 0.11 0.30 
No of Samples 5 5 5 5 5 5 5 5 5 5 5 

Pendolino Black Brine 0.02 0.46 1.19 0.03 0.01 0.02 6.26 0.98 5.88 0.61 1.12 
St Deviation 0.00 0.05 0.11 0.01 0.001 0.003 1.02 0.13 0.01 0.13 0.11 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Picual Green Brine 0.01 0.32 1.71 0.03 0.01 0.02 3.85 3.60 6.14 0.91 1.16 
St Deviation 0.002 0.02 0.11 0.01 0.0003 0.001 0.10 0.69 6.09 0.05 0.20 
No of Samples 4 4 4 4 4 4 4 4 4 4 4 

Sevillana Green Brine 0.01 0.14 1.67 0.07 0.01 0.02 3.03 1.53 3.47 0.74 1.64 
St Deviation 0.005 0.08 0.50 0.05 0.003 0.004 1.46 0.48 0.86 0.33 0.55 
No of Samples 5 5 5 5 5 5 5 5 5 5 5 

UC13A6 Black Brine 0.02 0.19 1.55 0.02 0.01 0.01 1.75 0.47 3.53 0.59 1.10 
St Deviation 0.00 0.03 0.26 0.004 0.001 0.003 0.26 0.14 0.12 0.12 0.22 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 

UC13A6 Green Brine 0.02 0.32 2.20 0.03 0.01 0.02 6.72 1.00 3.59 0.78 1.46 
St Deviation 0.002 0.03 0.08 0.000 0.002 0.003 3.32 0.09 1.03 0.20 0.18 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 

UC13A6 TC Brine 0.01 0.20 1.71 0.02 0.01 0.02 2.76 0.82 3.50 0.57 1.04 
St Deviation 0.002 0.04 0.15 0.01 0.0005 0.003 1.78 0.24 0.37 0.05 0.07 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Verdale Green Brine 0.02 0.24 1.71 0.05 0.01 0.02 3.43 1.46 3.71 0.72 2.02 
St Deviation 0.01 0.09 0.49 0.01 0.003 0.004 1.44 0.64 0.91 0.37 0.45 
No of Samples 14 14 14 14 14 14 14 14 14 14 14 

Verdale TC Brine 0.03 0.28 2.39 0.04 0.01 0.02 3.28 0.57 5.14 1.37 2.29 
No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Volos Black Brine 0.02 0.18 2.48 0.03 0.01 0.02 3.52 4.53 3.20 0.85 2.89 
St Deviation 0.002 0.06 0.02 0.001 0.01 0.003 0.23 1.66 0.32 0.18 1.39 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 
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Table 5.9. Mineral content of olive flesh from olives processed with lye 
 

Variety Maturation 
State 

Processing 
Method 

Phosphorus 
%

Potassium 
%

Sodium 
%

Calcium 
%

Magnesium 
%

Sulphur 
%

Boron 
mg/Kg

Copper 
mg/Kg

Iron 
mg/Kg

Manganese 
mg/Kg

Zinc 
mg/Kg

Black Black Caustic 0.02 0.02 0.94 0.05 0.01 0.02 2.35 1.79 150.57 1.88 3.01 
St Deviation 0 0 0 0 0 0 0 0 0 0 0 
No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Chalkidiki Green Caustic 0.01 0.06 2.17 0.12 0.005 0.03 1.60 2.40 3.77 0.57 1.26 
No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Green Green Caustic 0.02 0.05 1.95 0.11 0.02 0.05 2.20 1.79 5.08 0.73 1.27 
St Deviation 0.01 0.02 0.03 0.02 0.03 0.06 1.59 0.66 0.72 0.33 0.64 
No of Samples 2 2 2 2 2 2 2 2 2 2 2 

Manzanilla Green Caustic 0.01 0.06 1.76 0.04 0.01 0.01 6.34 0.66 2.78 0.98 1.62 
St Deviation 0.002 0.02 0.31 0.02 0.005 0.01 3.07 0.38 0.39 0.42 0.28 
No of Samples 5 5 5 5 5 5 5 5 5 5 5 

Sevillana Green Caustic 0.01 0.06 1.78 0.10 0.01 0.02 1.75 0.94 4.11 0.58 1.23 
No of Samples 1 1 1 1 1 1 1 1 1 1 1 

Verdale + 
Sevillana 

Green Caustic 0.01 0.03 1.58 0.03 0.004 0.01 1.44 1.17 3.40 0.74 2.89 

St Deviation 0.001 0.01 0.10 0.003 0.0005 0.002 0.19 0.31 0.21 0.01 0.30 
No of Samples 3 3 3 3 3 3 3 3 3 3 3 
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5.15 Chemical Evaluation of Table Olive Brines 

Brine salt concentrations, pH and acid levels are important parameters used to monitor the olives 
during and after processing. Lactic fermentation produces more free acid and a lower brine pH than 
mixed fermentations producing lactic and acetic acid. The balance of salt, pH and acid are also 
important in the preservation and safety of the olives. The salt and pH levels stipulated by the 
IOOC/Codex Alimentarius for different table olive products is given in Table 5.10. A brief analysis of 
these requirements indicates that, depending on the salt level, the pH of the brine should be between 4 
and 4.5 for green olives whereas for black olives in brine at 5%w/v salt the pH could be up to 5.5. At 
a brine salt content of 7%w/w no pH levels are specified. 

 
Table 5.10. Salt and pH levels of brines and packing solutions for trade preparations of table 
olives 

 
Olive Preparation or Style Minimum Sodium 

Chloride (%w/v)
Maximum pH 

Treated green olives (with a minimum acid level of 0.4%w/v 
as lactic acid) in brine 
• in hermetically (airtight) sealed containers 
• in non-hermetically sealed containers

 
 

5 
6 

 
 

4.0 
4.5 

Seasoned (marinated) green olives (all types) 
• in hermetically (airtight) sealed containers 
• in non-hermetically sealed containers 

 
4 
6 

 
4.0 
4.5 

Turning colour olives (all preparations) 6 Non specified 
Black olives  

5 
 

5.5 • in brine 
7 Non specified 

• in dry salt 10 Non specified 
Pasteurised olives (includes low salt) all types 2 4.3 

Non specified 4.0 
Sterilised olives Non specified 8 

 

In the current study brines were evaluated chemically and the results are presented in Table 5.11. The 
first series of data relate to olives processed by the investigators. The data refers to the over 70 brines 
sampled one year after processing. The original brine concentration was 10%w/v and the brine pH 
values were between 6.5 and 6.8. No salt or acid additions were made. Under these conditions mean 
brine pH values were between 4.6 and 4.76 and the mean salt levels had stabilised to between 6.63 
and 6.85%w/v. All values for black and turning coloured olives were within the limits of safety. From 
a practical point of view the green olives had salt levels greater than those indicated in Table 5.10. so 
the limit of pH is less critical. In fact when olives or brine were tested microbiologically no harmful 
organisms were present. From a standards point of view, food grade acid could be added to give the 
desired pH and free acid values. 

 
For 28 samples of bulk olives processed by olive-grower/processors pH and salt levels were consistent 
with values in Table 5.8. as were 50 or so Australian processed olives in consumer packs. Imported 
bulk and loose olives tended to have salt levels between 7 and 8%w/v and pH values greater than 4.5. 

 
The free acidity levels of the solutions ranged from 0.34 to 1.07 percent weight volume as lactic acid. 
This showed that the experimental solutions were in good agreement with the solutions from 
commercially produced products. The free acidity of the experimental brines was lower than the 
levels determined in the commercial products. These results show that if the appropriate controls are 
exercised during the manufacturing of table olives then the quality will be at a similar level to the 
international market. 
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The Codex Alimentarius has specified composition factors for brines in trade preparations (Table 
5.10.). Although these levels are consistent with safe edible products processors must send batch 
samples to a certified chemical and microbiological laboratory for testing. 

 
Table 5.11. Chemical evaluation of table olive brines 

 
Source Statistical 

Parameters 
pH Salt 

%w/v 
Free Acidity 
as %w/v 
Lactic Acid

Olives Processed by Investigators 
Green Mean 4.64 6.73 0.34 

St Deviation 0.40 0.69 0.24 
Median 4.5 6.71 0.26 
Number of Samples 49 55 56 

Turning Colour Mean 4.6 6.85 0.4 
St Deviation 0.19 0.47 0.06 
Median 4.55 6.87 0.43 
Number of Samples 6 7 7 

Black Mean 4.71 6.63 0.40 
St Deviation 0.76 0.76 0.21 
Median 4.7 6.82 0.37 
Number of Samples 15 19 19 

Australian Processed Olives 
Bulk 

Mean 4.04 5.95 0.68 
St Deviation 0.46 2.9 0.41 
Median 3.95 4.99 0.62 
Number of Samples 28 28 28 

Australian Processed Olives 
Packaged Olives 

Mean 3.71 5.60 0.81 
St Deviation 0.35 1.20 0.48 
Median 3.70 5.66 0.70 
Number of Samples 50 51 51 

Bulk Imported Olives Mean 4.42 7.49 0.50 
St Deviation 1.05 0.91 
Median 4.40 7.28 0.39 
Number of Samples 5 5 5 

Loose Olives Imported Mean 4.19 7.75 1.07 
St Deviation 0.18 0.41 0.39 
Median 4.18 7.73 1.19 
Number of Samples 4 4 4 

Australian Processed Olives 
In Progress 

Mean 4.55 7.45 0.37 
St Deviation 0.26 1.69 0.39 
Median 4.6 6.82 0.22 
Number of Samples 24 23 28 

 
 
 

5.16 Microbiological Evaluation of Table Olives 

During routine monitoring, levels of indicator organisms for hygiene, food hazard potential, 
processing and spoilage are assessed (Table 5.12.). Such organisms are ones that are likely to survive 
under the processing conditions and ones that are easy to assess. Prescribed limits for these tests are 
given in Chapter 6. 

 
Enterobacteriaceae (a marker organism) or Escherichia coli are used to monitor the potential for food 
poisoning; lactic acid producing bacteria and yeast counts are indicators of fermentation; and mould 
counts are used to detect fungal contamination. For routine monitoring, levels of indicator organisms 
for hygiene, food hazard potential, processing and spoilage are assessed. Such organisms are ones that 
are likely to survive processing and are easily assessed. During processing brine pH and salt levels 
should be monitored regularly. 
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The tests listed in Table 5.12. should be undertaken at the end of processing, however if problems 
occur during processing such as stagnant initial pH levels or stuck fermentations these tests should be 
undertaken as part of the management of the processing. Samples of olives packed in containers 
without pasteurisation should be tested to ensure the absence of harmful organisms, yeasts and 
moulds. The addition of 300ppm of sorbic acid (as potassium sorbate) reduces the chance of yeast or 
mould growth during storage/and or after opening. Where packed olives are pasteurised, testing for 
Escherichia coli is undertaken for health and safety purposes. E. coli should be destroyed by 
pasteurisation as its presence in a pasteurised product indicates either inadequate heat treatment or 
post-pasteurisation contamination.. Clostridium perfringens is an indicator for microbial spoilage as 
well as a food hazard; yeast counts are an indicator of pasteurisation effectiveness and mould counts 
are an indicator of microbial contamination. Several tests are recommended for dried olives and an 
additional physical test, water activity, indicates the level of moisture remaining in the flesh after 
drying. 

 
Table 5.12. Microbiological testing for table olives 

 
Test Background Reason Olives in Processed Processed Processed 

for Process Olives in Pasteurised Dried
Testing Tanks Brine Olives Olives

  Packed Packed Loose

Brine Olive Flesh Olive Olive 
Flesh Flesh

Enterobacteriaceae Indicator of Hygiene 
Food hazard 

yes Optional  

Escherichia coli Contamination 
Food hazard 

  yes yes verification 
for health safety 

 

Coagulase positive 
staphylococci 

Food hazard-toxin   yes Other tests 
indicate microbe 
activity 

yes 

Clostridium perfringens 
(Spore forming – more 
resistant) 

Anaerobic 
spoilage bacteria 
Food hazard-toxin

  yes yes  

Clostridium botulinum Can Cause serious 
illness 
But not tested routinely 

no no no no 

Listeria monocytogenes Potential food hazard   yes   yes 

Lactic Acid Bacteria Processing yes Optional 
Yeasts Processing yes yes yes 

indicator of 
pasteurisation 
effectiveness 

yes 

Moulds Contamination yes yes yes yes 
Water Activity Estimation yes 

    Do if there 
is a 
problem 

 
Do at the 
end of 
process

     

 

During the microbiological evaluation of table olives selected samples of brines and olive flesh were 
tested for the organisms listed in Table 5.12. and these are presented in Table 5.13. The limits for 
brine and olive flesh are Cfu/ml and Cfu/g respectively. Note that generally higher levels  are permitted 
in the flesh. Table 5.13. provides a summary of all tests undertaken. A detailed analysis of the data for 
LAB, yeasts and moulds is given in tables 5.13 to 5.18. 
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Here it is important to comment on the bacteria associated with food poisoning. Of all the samples 
tested, brine and flesh all met the limits for Escherichia coli, Coagulase positive streptococci, Listeria 
monocytogenes and clostridial species especially the most harmful, Clostridium botulinum. 

 
The levels of Enterobacteriaceae organisms in some of the brines collected from processors were 
above the prescribed limit. It should be noted that these organism are present early in processing 
and/or if the pH is around 6. Only one brine sample out of 25 samples from olives packed in 
consumer size containers had values above the limit. When samples of olive flesh were tested all had 
levels of Enterobacteriaceae organisms within the prescribed limits. 

 
With reference to the microbiology of bulk olives (Table 5.14.) most had values for LAB and yeast 
levels above the lower limits of testing. The LAB levels ranged from 104 and 106 (Cfu/ml) in brine 
and 106 and 107 (Cfu/g) for olive flesh. Yeast levels ranged from 102 and 

 
Table 5.13. Summary and use of microbiological tests 

 
Microorganisms Levels 

Brine Cfu/ml 
Flesh  Cfu/g

Brine 
Number of Tests 

Olive Flesh 
Number of Tests 

LAB <10 16  
45 Lactic acid bacteria <100 23

>100 19 33
Total number of tests (58) (78)

Yeasts <10 14  
25 <100 8

>100 36 53
Total number of tests 58 78

Moulds <10 39  
70 <100 13

>100 6 8
Total number of tests 58 78

Microbiological Tests Important for Health and Safety 
Enterobacteriaceae <1 43  

58 <10 14
>10 1
Total number of tests 58 58

E coli <3 3 60 
Total number of tests 3 60

Cl. perfringens None Detected 2  
60 <100 3

Total number of tests 5 60
Cl Botulinum None Detected 2 60 

Total number of tests 2 60
Cl species <10 16  

18 <100
Total number of tests 16 18

Coagulase positive <100 3 60 
staphylococci Total number of tests 3 60
List.Monocytogenes None Detected 3 60 

Total number of tests 3 60
 

106 (Cfu/ml) in brine and 102 and 104 (Cfu/g) for olive flesh. Moulds were detected in two samples. 
LAB and yeast organisms are involved in the anaerobic fermentation of olives whereas moulds are a 
contaminant, generally due to the brine surface in tanks or barrels being exposed to air, and grow on 
the surface of the brine. Excessive mould growth gives olives a mouldy taste and can cause spoilage 
by consuming the acids produced during fermentation. 
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Table 5.14. Microbiology of bulk olives 
 

Sample Container 
Size 

Variety Specimen LAB Yeasts Moulds 

Bulk imported 250kg barrel Kalamata Black 
Volos Black 
Chalkidiki Green 
Donkey Green

Brine <10 (1) 
1.3x105

 

to 
1.8 x 106 (4) 

6.5 x 102
 

to 
4.4 x 105 (5) 

<10 (5) 

Australian 
Processed 1 

250kg barrel Manzanilla 
Green 

Fruit <100 (1)
4.3 x 106

 

to 
1.2 x 107 (3) 

2.2 x 104
 

to 
8.9 x 104 (4) 

<100 (1)
1.3 x 103

 

to 
3.5 x 103 (1) 

Australian 
Processed 2 

250kg barrel Kalamata 
Black 

Brine 3.2 x 105
 

to 
3 x 106 (4) 

2.0 x 104
 

to 
3.6 x 105 (4) 

< 10 (3) 
<100 (1) 

Bulk Local 250kg barrel Manzanilla Brine <10 (3) 2.6 x 103
 <10 (3)

Processed 2 Green 2.3 x 104
 to <100 (3)

to 1.5 x 106 (7) 100 (1) 
3.1 x 105 (4) 

Australian 20kg barrel Verdale Brine <10 (2) 2.8 x 103
 <10 (6) 

Processor 3 Green 1.3 x 104
 to

to 6.7 x 104 (6) 
1.6 x 105 (4) 

Flesh <100 (1)
1.3 x 106

 

to 
2.4 x 106 (5) 

7 x 102
 

to 
2.4 x 104 (6) 

<100 (6) 

Australian 250kg barrel Manzanilla Black 2.4 x 104
 1.3 x 103

 <100 (3) 
Processor 3 to to
Northern 9.8 x 105 (3) 1.8 x 104 (3) 
Rivers 
* Number of samples with detectable organisms levels above baseline 

 
Brine samples from one processor were assessed where a number of olive batches were debittering 
slowly (Table 5.15.). Initially levels of LAB and yeasts were at levels below prescribed limits of the 
tests over a period of 6 months. Discussions with the processor indicated that average daily 
temperatures at the processing plant were around 10oC, well below the fermentation temperatures 
required. Subsequent batches were processed at temperatures between 20oC and 25oC (achieved by 
installing a reverse cycle air-conditioner) where growth was achieved. 

 
Table 5.15. Table olive microbiology of olives with stalled fermentation 

 
Sample Container Size Variety Specimen LAB Yeasts Moulds 
Bulk Processed 
Olives 

100kg barrel Manzanilla Green Brine <100 (8) <100 (8) <100 (8) 
100kg barrel Manzanilla Green Brine <10 (8) <10 (8) <10 (8) 
100kg barrel Manzanilla Green Brine <100 (4) 6.1 x 103

 <10 (2) 
to 5.5x101

 

3.2 x 104 (4) to 9.5 x 101 (2) 
100kg barrel Manzanilla Black Brine <100 (2) 2.6 x 104

 <10 (1) 
to 8 x 101 (1) 
4.6 x 104 (2) 

100kg barrel Manzanilla Turning Brine <100 (2) 7.4 x 102
 1.9 x 103

 

Colour to to 
1.3 x 105 (2) 4.1 x 103 (2) 

 

With reference to the microbiology of packaged olives (Table 5.16.) most samples of brines and olive 
flesh had values below the prescribed test limits. This may be due to pasteurising practices particularly 
undertaken by commercial packagers of table olives. Samples with significant LAB and yeast levels 
were from boutique/small Australian processors which had values above the lower limits of testing. 
None showed excessive mould growth. 
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Table 5.16. Microbiology of packaged table olives 
 

Sample Variety Specimen LAB Yeasts Moulds 
Australian 1 Manzanilla (B) Brine <100 2.7 x 103

 <10 
Australian 2 Manzanilla (G) Brine 3.8 x 106

 <10 <10 
Australian 3 Manzanilla (B) Flesh 4.4 x 106

 <100 <100 
Australian 4 Manzanilla (TC) Flesh 3.1 x 106

 <100 <100 
Australian 5 Sevillana/Verdale (G) Flesh <100 6.6 x 103

 <100 
Australian 6 Sevillana/Verdale (G) Flesh <100 <100 <100 
Australian 7 Sevillana/Verdale (G) Flesh <100 1.7 x 104

 <100 
Australian 8 Manzanilla (B) Brine <100 <10 <10 

Flesh <100 <100 <100 
Australian 9 Manzanilla (B) Brine <100 <10 <10 

Flesh 6.9 x 103
 <100 <100 

Australian 10 Manzanilla (B) Brine <10 8.2 x 103
 <10 

Flesh <100 3.6 x 105
 <100 

Australian 11 Manzanilla (B) Brine <10 8.2 x 103
 <10 

Flesh <100 7.7 x 103
 <100 

Australian 12 Sevillana (G) Brine 2.3 x 102
 1.4 x 104

 <10 
Flesh 4.8 x 106

 1.3 x 104
 <100 

Australian 13 Sevillana (G) Brine 1.9 x 102
 1.2 x 104

 <10 
Flesh 2.1 x 106

 4.0 x 104
 <100 

Australian 14 Kalamata (B) Brine <100 <10 <10 
Flesh <100 <100 <100 

Australian 15 Kalamata (B) Brine <100 <10 <10 
Flesh <100 <100 <100 

Australian 16 Sevillana (G) Brine <100 <10 <10 
Flesh <100 <100 <100 

Australian 17 Sevillana (G) Brine <100 <10 <10 
Flesh <100 <100 <100 

Commercial 1 Kalamata (B) Flesh <100 <100 <100 
Commercial 2 Kalamata (B) Flesh <100 <100 <100 
Commercial 3 Kalamata (B) Flesh <100 <100 <100 
Commercial 4 Black * Flesh <100 <100 <100 
Commercial 5 Black* Flesh <100 <100 <100 
Commercial 6 Manzanilla (G) Flesh <100 <100 <100 
Commercial 7 Green* Flesh <100 <100 <100 
Commercial 8 Green* Flesh 5.1 x 105

 1.5 x 104
 <100 

 

When loose olives were assessed most had LAB and yeasts containing low levels of moulds (Table 
5.17.). The latter were not obvious in the samples and only picked up by laboratory testing. The LAB 
levels ranged 102 and 106 (Cfu/g) yeast levels ranged from 102 and 106 (Cfu/g) in the olive flesh. 
Moulds were detected in two samples. 

 
With samples processed by the fermentation by the investigators under conditions simulating typical 
processing conditions in the field, it is obvious that yeasts (Table 5.18.) facilitated fermentation. 
Levels were 102 to 105 Cfu/g. Lye treated and non-lye treated olives were used. Three of the 18 
samples showed some mould growth on testing. Lye treatment involved soaking the olives in 2% lye, 
followed by washing to remove the excess lye, then placing them in 10% brine. Non treated olives 
were placed in 10% brine. Olives were tested around 3 months after processing. 

 

5.17 Food-borne Disease 

Consumers expect processed table olives and table olive products to be safe and suitable for 
consumption. The objective of table olive processors is to aim for zero risk for foodborne illness and 
injury. Under most circumstances contaminated or  spoilt foodstuffs  will produce  discomfort or 
temporary debilitation and at worse they can produce fatal circumstances. Outbreaks of food-borne 
illness are not uncommon. Consequences for sufferers are inability to work or attend school as well as 
loss of jobs and earnings. In the bigger picture consumer confidence is reduced, affecting trade. In the 
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case of olives implications to the tourist industry could be overwhelming. Circumstances where food 
spoilage occurs during or after processing is not only wasteful but can reduce commercial viability. 

 
Table 5.17. Microbiology of loose table olives 

 
Sample Variety Specimen LAB Yeasts Moulds 
Imported Loose 1 Kalamata Black Flesh 6.3 x 105

 6.9 x 104
 <100 

Imported Loose 2 Kalamata Black Flesh 8.8 x 104
 3 x 102

 3.5 x 102
 

Imported Loose 3 Manzanilla Black Flesh 6.9 x 106
 2.9 x 104

 <100 
Imported Loose 4 Volos Black Flesh 1.7 x 105

 4.1 x 103
 <100 

Imported Loose 5 Volos Black Flesh <100 1.8 x 104
 <100 

Imported Loose 6 Greek Donkey Green Flesh 7.1 x 103
 4.9 x 103

 <100 
Imported Loose 7 Greek Donkey Green Flesh 3 x 105

 3.4 x 106
 <100 

Imported Loose 8 Giant Kalamata Green Flesh 1.1 x 106
 3.3 x 106

 <100 
Imported Loose 9 Mastoides Green Flesh 8.6 x 104

 2.7 x 104
 <100 

Imported Loose 10 Mastoides Green Flesh 4.5 x 105
 1.4 x 103

 <100 
Imported Loose 11 Kalamata Black Flesh <100 <100 <100 
Imported Loose 12 Kalamata Black Flesh 3.9 x 105

 4 x 102
 <100 

Imported Loose 13 Black Flesh 4.9 x 103
 3 x 102

 <100 
Imported Loose 14 Mixed Black and Green Flesh 2 x 102

 3.4 x 104
 <100 

Imported Loose 15 Chalkidiki Green Flesh <100 <100 <100 
Imported Loose 16 Chalkidiki Green Flesh <100 5.8 x 104

 <100 
Imported Loose 17 Chalkidiki Green Flesh 2.6 x 105

 5.9 x 104
 <100 

Imported Loose 18 Manzanilla Green Flesh 1.4 x 103
 6 x 105

 <100 
 
 

Table 5.18. Microbiology of table olives processed by investigators Kailis and Harris 
 

Variety Specimen LAB Yeasts Moulds 
Kalamata Black Flesh <100 3.2 x 104

 5.8 x 103
 

Leccino Black Flesh <100 1.3 x 104
 <100 

Manzanilla Black Flesh <100 5 x 102
 <100 

UC13A6 Black Flesh <100 3.2 x 104
 6 x 102

 

Barnea Green Flesh <100 <100 <100 
Hardy's Mammoth Green Flesh <100 2.1 x 103

 <100 
Jumbo Kalamata Green Flesh <100 1.7 x 103

 2 x 103
 

Manzanilla Green Flesh <100 5.4 x 103
 <100 

Manzanilla Green Flesh <100 6.5 x 105
 <100 

Manzanilla Green Flesh <100 3.8 x 105
 <100 

Picual Green Flesh <100 3.7 x 103
 <100 

Sevillana Green Flesh <100 1.6 x 106
 <100 

Sevillana Green Flesh <100 4.3 x 105
 <100 

Sevillana Green Flesh <100 4.2 x 105
 <100 

Sevillana Green Flesh <100 4.6 x 105
 <100

Sevillana Green Flesh <100 4.4 x 105
 <100 

Verdale Green Flesh <100 8.1 x 104
 <100 

Barouni TC Flesh <100 <100 <100 
 
 

In the past the problems indicated above would have affected only local regions, but now with 
globalisation and international trading in food, foreign travel makes the spread of illness more likely. 
To reduce the risk of food-borne illness and spoilage attention must be focussed on, good practices in 
agriculture (GAP), hygiene (GHP) and manufacturing (GMP). Thus all persons involved with the 
table olive chain from growers to consumers must ensure the suitability and safety of the end 
products. 
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5.18 Organoleptic Evaluation of Table Olives 

Organoleptic analysis of the processed table olives serves a number of functions. 
• provides a description of the product 
• provides a starting point for the evaluation of product abnormalities, defects and spoilage 

 
Changes in organoleptic characteristics are more easily discerned by consumers rather than objective, 
physical, chemical or microbiological assessment. Official table olive criteria are currently being 
developed by the IOOC using statistically robust methodology based on defined attributes and intensity 
measurements on a 10 point scale. When these are implemented at the international level, 
consideration must be given to include these as part of the official assessment of olives in Australia. 

 
In this study a modified system along the lines of IOOC evaluation, based on the work of Marsilio, 
has been used. Five olives from each sample were tasted and a value assigned. The data collection 
sheet is given in section 6. 

 
The following attributes were assessed and the olive products graded on a scale of 1 to 10. 

 
For positive attributes- appearance, colour, aroma, acid/vinegary/winey, salty, bitter, sweet, firmness, 
crispness, flesh/stone attachment, stone size 

 
For defects - poor appearance, skin hardness, off odour, rancid, mouldy, off flavour, texture 

 
Median defect scores are used to indicate the quality of the olives. The highest numerical value of an 
individual negative attribute was taken as the score for a particular sample even if there were no other 
defects. Attribute scores of: 

 
<1.5 = extra, 
>1.5 < 3.5 = first, 
>3.5 < 5.5 = second, 
>5.5 < 7.5 = third and 
>7.5 not suitable for consumption are being used to identify olive quality. 

 
Tables 5.19. and 5.20. summarise the organoleptic evaluation of 174 table olive samples undertaken 
by the investigators. For appearance and colour scores of 10 would reflect perfect skin appearance and 
colour intensity and homogeneity. Scores for aroma and taste reflect intensity and very high values 
would indicate imbalance. Table 5.23. and 5.24. are further elaborations on organoleptic 
characteristics. 

 
The results for positive attributes indicate that appearance and colour of the olives was generally 
acceptable, Some individual samples were pale or had darkened through interaction with air whereas 
others were marked and lacked lustre. On average aromas were weak to moderate. Those with very 
weak aromas were probably repacked in brine after processing. Salt levels were satisfactory for the 
styles. Those with scores above 8 were inedible. All olives had some degree of bitterness albeit weak 
in olives treated with lye. Few olives had a sweet taste indicating the absence of sugars, these would 
have been consumed during processing. Although on average the olives were firm on squeezing, they 
generally lacked crispness. The flesh came off easily from many of the samples, but this was a 
function of variety. For example with green-ripe UC13A6, Verdale and Jumbo Kalamata varieties 
processed in brine removal of flesh was more difficult. Flesh of black table olives generally came off 
more freely than green table olives. 

 
With respect to negative attributes higher quality olives have lowest scores. Olives with scores of less 
than 2 would be considered excellent for a particular attribute. The frequency of defects in the olives 
is presented in Table 5.21. and 5.22. Note some olives had more than one defect. The major problems 
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were related to the skin and texture (soft olives). Many samples showed degrees of shrivelling 
probably due to processing/storing in brines with a high salt concentration. Off flavours were of a 
chemical nature rather than mouldiness or rancidity. These included solvent like aromas and tastes 
due to ethyl acetate formed during processing, soapy tastes due to lye treatments and lactic tastes 
probably due to the addition of lactic acid to brines during pH adjustment. 

 
Table 5.19. Positive attributes for all olives in the study (174) 

 
Attribute Parameter Mean St Deviation 
Appearance Skin appearance 7.43 1.59 

Shape 7.80 1.30 
Size 7.50 1.40 

Colour Intensity 6.63 1.69 
Homogeneity 6.60 1.90 

Aroma Strength 4.50 1.40 
Acid/winey/vinegary 3.00 1.60 

Taste Acid/winey/vinegary 3.00 2.00 
Salty 7.00 1.8 
Bitter 2.63 1.95 
Sweet 0.1 0.23 

Texture Firmness 7.19 1.71 
Crispness 5.80 2.35 

Flesh:Stone Stone flesh detachment 6.60 2.31
 

Table 5.20. Positive attributes for olives in consumer packs (77) 
 

Attribute Parameter Mean St Deviation 
Appearance Skin appearance 7.09 1.81 

Shape 7.50 1.50 
Size 7.40 1.50 

Colour Intensity 6.76 1.81 
Homogeneity 6.6 2.10 

Aroma Strength 4.10 1.40 
Acid/winey/vinegary 3.00 1.50 

Taste Acid/winey/vinegary 3.00 2.00 
Salty 5.60 1.70 
Bitter 1.60 1.10 
Sweet 0.05 0.22 

Texture Firmness 6.51 1.85 
Crispness 4.86 2.14 

Flesh:Stone Stone flesh detachment 6.95 2.65
 

Table 5.21. Negative attributes for all olives tested (174 Samples) 
 

Attribute Parameter 0 1 2 3 4 5 6 7 8 9 10 
Appearance Spots 9 11 11 4 18 1 9 

Blistering 1 1 1 2 1 
Sloughing 1 2 2 1 1 1 
Shrivelling 4 10 11 2 6 5 3 1 7 
Holes 2 2 1 1 1 3 
Shape 34 20 12 1 9 6 5 2 3 4 
Size 16 20 16 4 13 3 11 1 

Aroma Rancid 4 3 2 
Mouldy 2 2 

Taste Rancid 6 8 3 1 
Mouldy 1 2 2 1 
"off flavour" 13 5 4 4 1 1 5 2 3 2 

Texture Soft 29 18 24 17 16 9 6 8 7 
Woody 5 3 2 2 
Fibrous 13 8 3 1 
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Included in the 174 samples were 77 samples of olives that had been packed for sale. These were 
sourced from Australian processors and randomly purchased from retail outlets. It was interesting to 
note that all parameters followed a similar pattern except that the salt attribute gave a lower score. The 
data presented here are baseline values and more extensive studies are required to differentiate the 
influence of variety and processed olive sources. 

 
Table 5.22. Negative attributes for olives in consumer packs (77) 

 
Attribute Parameter 1 2 3 4 5 6 7 8 9 10 
Appearance Spots 3 5 9 1 7 1 3 

Blistering 1 1 1 
Sloughing 1 1 2 1 1 
Shrivelling 2 5 4 1 4 4 2 
Holes 1 1 1 1 1 
Shape 12 10 7 2 3 1 1 
Size 10 7 6 2 3 2 5 1 

Aroma Rancid 1 1
Mouldy 2 

Taste Rancid 2 1 1 1 
Mouldy 1 1 1 
"off flavour" 9 1 1 

Texture Soft 10 14 14 9 9 5 1 2 3 
Woody 1 1 
Fibrous 1 2 

 

5.19 Table Olive Spoilage and Deterioration 

The principle causes of spoilage in olives are growth of microorganisms, such as bacteria, yeasts and 
moulds; enzyme action; or oxidation – either through direct action or indirectly through 
microorganisms. 

 
These microorganisms are introduced during processing through unhygienic procedures or by 
proliferation of undesirable microorganisms if processing procedures are poorly controlled. 
Monitoring brine pH, salt and microorganism levels (also flesh) is important throughout processing, 
especially in the early stages, to reduce the risk of harm to consumers and avoiding spoilage. The 
chief types of deterioration in table olives are summarised in Table 5.25. 

 
For example, oxidative moulds growing on the surface of fermentation brines release metabolites that 
can taint the olives. Also exposing green olives processed in brine to air changes their colour to a dull 
grey-green colour. Dried olives can develop a rancid taste because of the oxidation of fats in the flesh. 

 
Growth of micro-organisms and level of olive spoilage are influenced by factors such as: 
• Temperature 
• Moisture 
• Oxygen levels 
• Available nutrients 
• Degree of contamination 
• Presence or absence of growth inhibitors 

 
Spoilage organism levels can increase with temperature hence during processing fermentation brines 
should be maintained between 15oC and 25oC. Low temperatures can impair fermentation increasing 
the processing time. Correctly processed heat dried, sun dried or salt dried olives, because of their 
lowered water content are less prone to microbial spoilage. The higher the initial levels of a 
contaminating microorganism, the greater the risk of spoilage. Ensuring hygienic practices throughout 
processing and packaging can markedly reduce levels of contaminating organisms. 
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Table 5.23. Organoleptic attributes of olives 
 

Parameter Attributes Comment 
Appearance Sight 

Colour 
(intensity and 
homogeneity, 
size, shape, 
firmness, 
glossiness 

Positive 
Intact skin, uniform fruit size and shape 
Colour relevant to variety, ripeness and 
method 
Negative 
abnormal colour, non uniform fruit size and 
shape, sloughing, skin spots, insect 
punctures, sloughing, shrivelling (relevant 
to method), gas pockets 

Ripening Stage 
Type 
Processing Technology 
Keeping Qualities 

Touch Positive 
Firmness 

Processing Technology 
Measure of keeping Qualities 

Aroma Olfactory Positive 
Olfactory intensity of the olives– primary 
fermentation, esters, alcohols, aldehydes, 
ketones and hydrocarbons 
Acids – Acetic, Lactic 
Negative 
Off odours -sensation of disagreeable or 
anomalous odour 
• putrid 
•butyric 
•Zapateria (bad leather) 

 
Mouldy  (eg mouldy foods) 
Rancid aroma of aged fats 

Fermentation Type 
Homerfermentative – lactic acid 
Heterofermenative – lactic & ethanol 
+carbon dioxide (gas) 
Metabolites 
Olive variety 
Enzymatic reactions 
Process conditions -control salt and 
pH levels 

 
Ensure anaerobic condition 
Turn over products as quickly as 
possible 

Taste Acid Positive 
Acid taste typical of fermented foods 
Olive Fruit Metabolites– lactic, malic, citric 
and succinic 
Fermentation – lactic, acetic 
Corrective Measures – lactic, acetic, citric 
Negative 
Too vinegary 

Apparent to Consumer 
Ensure fruit is at correct maturation 
Control any additions of food acids to 
adjust pH 

Salt Positive 
Typical of sodium chloride  in salty foods 
Negative 
Too salty 

 
 

Reduce salt levels and maintain pH 
levels 

Sweet Positive 
Sensation completely devoid of bitter notes 
Due to sugars, alcohol & glycerol 
Due also to absence of bitters 
Weak  salt solutions 

Ensure primary processing is 
complete so that olives are debittered. 

Bitter Positive 
Bitter taste similar to caffeine or quinine 
Phenolics such as oleuropein and related 
compounds 
Negative 
Potassium Salts - bitter

Stimulates appetite and a 
characteristic sought after by 
consumers 

 
Ensure processing end point is 
monitored

Other Positive             
Hot/Spicy – Spiced olives 
Negative 
Californian Black – Ferrous gluconate – 
metallic taste 
Off flavours – of unpleasant or spoiled food 
- butyric acid taste, sour or sickly milk 
taste, solvent taste (ethyl acetate) 

Specific to olive processing method 
Use acetic acid to adjust pH of brines 
rather than lactic acid 

Balance Aroma and Taste Combinations Occurs if a one taste characteristic 
overpowers others. 
Too acid 
Too salty 
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Table 5.23. Organoleptic attributes of olives (Continued) 
 

Parameter Attributes Comment 
Touch 
Finger 
Mouth 

Firmness Positive 
Force needed to press olive fruit between 
thumb and index finger and to bite the olive 
fruit with incisors 
Skin should be fine (not tough) 
Negative 
Sensation of thick hard skin 
Soft olives 
Grainy, woody, fibrous flesh 

Consistency 
• olive variety 
• ripeness 
• processing method 
• storage conditions 
Reduced with lye 
Consistency Tests 
- Compression Test 
- Penetration Test 

Mouth 
Texture 

Crisp Positive 
Greater force required to crunch the fruit 
with the back molars 
Negative 
Soft olives with no texture 

Use olives at correct maturation 
Control fermentations conditions 

Other Oily Positive               
Smooth feel when eating 
Negative 
Unpleasant if oil is rancid 

Use quality oil 

Woody Positive 
Flesh is smooth, non granular and not to 
chewy 
Negative 
Granular woody feel 

Use olives at correct maturation 
Use alternative variety 

Flesh & 
stone 
detachment 

Positive 
Tendency  of olive flesh to detach from 
stone easily 
Negative 
Flesh hard to remove from stone 

Use freestone varieties 
Ensure processing is complete 

 

Naturally occurring growth inhibitors in the olive, such as polyphenols provide some degree of 
protection against microorganisms, however with prolonged soaking with water, this advantage can 
be lost. Such inhibitors can also affect the activity of fermentative microorganisms. Many spoilage 
microorganisms are also inhibited by high salt levels and low pH levels, hence the need for careful 
control of these two parameters during processing and storage. 

 
Addition of herbs, spices and marinades can introduce unwanted microorganisms, particularly if fresh 
herbs are used. Additives used should be treated for microorganisms and sourced from reliable 
sources. More detailed information on table olive deterioration follows. 

 

5.20 Olive Softening 

Reasons for olive softening are: 
 

• Over-ripe olives 
• Overheating of picked olives in the orchard 
• Fruit enzyme action due to prolonged storage of the olives before processing 
• Microorganisms –moulds, yeasts and some types of bacteria 

 
As microorganisms are the most likely cause of softening, by carefully controlling pH and salt levels 
of the brine, the extent of olive softening can be reduced. 
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Table 5.24. Summary of organoleptic characteristics of table olives assessed during the study 
 

Variety Maturation 
State 

Process 
Method 

Colour after 
Processing

Observed Positive 
Attributes

Observed Negative 
Aspects 

Barnea Black Brine Dark brown Blush, granular 
Green Brine Yellow-green to 

dark green 
  Fibrous 

Turning 
Colour 

Brine Green/Maroon/Bro 
wn 

Liqueur Aroma, Nutty 
flavour 

 

Barouni Black Brine Light brown to dark 
brown 

   

Green Brine Yellow-green to 
green brown 

  Too Chewy 

Turning 
Colour 

Brine Green brown Gas pockets 

Chalkidiki 
(Donkey) 

Green Caustic Yellow-green Suitable for stuffing 

Hardy’s 
Mammoth 

Green Brine Yellow-green to 
light brown

Winey/sweet aroma Fibrous texture, lactic 
taste 

Turning 
Colour 

Brine Light brown to dark 
brown 

Sweet syrupy aroma  

Jumbo 
Kalamata 

Green Brine Green to light 
brown 

Liqueur aroma, nutty Gas pockets 

Turning 
Colour 

Brine Light brown to mid 
brown

Large size Salt shrivel, stone long 
and sharp 

Kalamata Green Brine Grey green Nutty flavour Fibrous texture 
Black Brine Light brown to dark 

brown 
Firm texture and 
distinctive, nutty, fruity 
flavour

Patchy skin, white spots, 
soft 

Salt dried Dark brown to black Firm texture 
Heat dried Brown colour Tough skin, chewy 

Leccino Black Brine Mid brown to dark 
brown 

Honey liqueur aroma  

Manzanilla Green Brine Green to green 
brown

Weak honey aroma Ammoniacal 

Spanish Greeny yellow Firm Loss of texture 
Turn Colour Californian Black Chemical, metallic 

Brine Grey green to green 
brown

Black Brine Purple to dark 
brown 

Winey, fruity, liquorice 
aroma and taste 

Astringent, chemical, 
soft, ethyl acetate taste 

Salt dried Dark brown to black Fleshy sightly bitter Slight rancid 
Heat dried Dark brown Thick skin, chewy 

Mastoides Green Caustic Green 
Pendolino Black Brine Dark brown Sweet bitter taste Rancid defect, chewy 
Picual Green Brine Yellow green Sweet liqueur aroma Mottled 
Sevillana Green Brine Green brown Firm good texture Salt shrivel 

Caustic Green Yellow Firm Yeast spots, soft 
UC13A6 Green Brine Green to green 

brown 
Weak honey, liqueur, 
liquorice aroma 

 

Turn Colour Brine Green to brown   Metallic, fibrous, 
chemical 

Black Dried Black Sweet Tough skin 
Verdale Green Brine Light yellow green 

to grey green
Firm, nutty, Large stone 

Turn Colour brine Light green brown 
to pink to maroon

Ethyl acetate taste, insect 
spots 

Volos Black Brine Light brown to mid 
brown to blue 
purple 

Fleshy Soft 
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5.21 Skin Sloughing 

Here blisters form between the skin and flesh of the olives. Such blisters can be associated with fish- 
eyes. Blisters may also form in green olives when they are being treated with too strong a lye solution. 
The latter problem can be prevented by testing different strengths of lye with a sample of olives and 
choosing the most appropriate concentration. 

 
Table 5.25. Chief types of deterioration in table olives (after Marsilio 1993) 

 
Deterioration Signs & Symptoms Cause Prevention 
Softening Flesh loses firmness due to 

excessive pectin loss in cell 
walls 

Yeasts and moulds that 
breakdown pectin in the olive 
flesh; irrational processing 
technology 

Correct timing of olive harvest; 
good processing techniques 
Avoid too many water changes 
during processing 

Sloughing Skin lifts or is shed Coliforms; bacteria that 
breakdown cellulose in the fruit; 
inappropriate processing 
technology 
Strong lye solutions can also 
cause sloughing during 
debittering 

Brine acidification; Brine 
adjustment so that NaCl ≥ 
8%w/v; pasteurise olives 

Cloudy brine Brine looks streaked and 
mucilaginous 

Uncertain cause – possibly due 
to microorganisms or 
substances leaching out into the 
brine 

Replace brine; acidify; NaCl ≥ 
8%w/v 

Yeast spots White to cream spots appear 
on the skin around fruit 
stomata 

Some species of yeast Control of yeast development 
by adjusting brine and pH levels 

Gas pocket 
formation 

Formation of gas pockets, 
fish eyes, fissures and 
cavities in the flesh 

Coliforms; spore forming 
bacilli; yeasts that breakdown 
pectin in the olive flesh 
Occurs early in processing 

Ensure strict anaerobic 
conditions. Scrupulous 
standards of hygiene; brine 
acidification with acetic or 
lactic acid; Brine adjustment so 
that NaCl ≥ 8%w/v 

Putrid-butyric 
fermentations and 
‘zapateria’ 

Malodours of varying 
intensity eg faeces, rancid, 
old leather 

Bacteria including anaerobic 
spores; bacilli; moulds. 
This type of problem occurs late 
in processing 

Good processing and storage 
techniques; scrupulous 
standards of hygiene; Brine 
adjustment so that NaCl 
≥ 8%w/v 

Galazoma or 
cyanosis (bluish) 

Unpleasant smells; black 
olives turn bluish-ashen 
colour 

Presence of ferrous (Iron) salt; 
low salt concentration; high pH; 
aerobiosis, excessive orchard 
irrigation 

NaCl ≥ 8%; right irrigation; 
good processing techniques; 
fruit pasteurisation 

 
 

5.22 Skin Marks 

Skin marks such as bruising are more likely to be caused by rough handling of the olives during 
harvesting, transporting and processing. Skin marks are less likely to be caused by microorganisms. 

 

5.23 Darkening 

All olives during or after processing darken in colour on standing in air. This is advantageous in the 
case of black olives. However with green olives and in particular Green Spanish style olives darkening 
reduces their visual appeal because they turn grey-green in colour. Ways of overcoming this problem 
includes undertaking all operations as quickly as possible especially during sorting and grading. 
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5.24 Cyanosis 

Cyanosis is characterised by black olives turning a dark blue colour in contrast to the expected brown 
to black. Cyanosis is often associated with unpleasant odours. Obviously both problems impact on the 
organoleptic qualities of the olives, reducing their consumer appeal and commercial value. Strict 
control of salt concentrations in the brines above 8% and pH less than 4.5 reduces cyanosis. Other 
factors may also be involved. 

 

5.25 Green Stains 

Patches of green staining due to copper sprays are observed when green ripe olives are placed into lye 
as part of the preparation of Spanish-style green olives. At the time of delivery growers should reveal 
if copper sprays such as Bordeaux ie copper spray or copper oxychloride have been used in the 
orchard. Best practice is to stop copper treatment well before processing and ensure that the olives are 
well washed at the beginning of the processing cycle. 

 

5.26 Surface Yeasts and Moulds 

Surface yeasts and moulds, that can utilise atmospheric oxygen close to the brine surface, can grow in 
the upper levels of the fermentation tank lowering the brine acidity and so raising the pH. As high 
brine pH values promote deterioration, such a condition must be avoided. Fermentation tanks with 
well sealing lids with minimal sized air pockets between the lid and the brine surface prevents this 
problem. 

 

5.27 Yeast Spots 

Yeast Spots are small pinhead size white spots that are easily visible from the surface of green olives 
after processing. They are due to microorganisms, such as yeasts, forming colonies under the skin 
around small stomatal structures that the fruit uses for respiration. Yeast spots reduce consumer appeal 
and commercial value of the olives. 

 

5.28 Gas Pocket Formation 

Gas pockets, also known as fish-eyes, are pockets or blisters in the olive flesh filled with gas produced 
by microorganisms. Gas pockets can form in both green and black olives during processing. Culprit 
gas producing organisms are Gram-negative bacilli in the case of Spanish Green Style Olives and 
yeasts in the case of black olives. 

 
This problem needs to be prevented from occurring, as there is no correction method. Preventive 
measures include using: 

 
• Potable water quality especially its bacteriological state 
• Good hygienic practices by operators and workers 
• Clean uncontaminated equipment 
• Food quality ingredients that are protected from contamination 
• Good manufacturing practice - acidification, inoculation, and appropriate salt concentration. 

 
The fermentation process is critical and when the appropriate controls are in place gas pocket 
formation can be reduced to 5%. Microorganisms present at the beginning of fermentation can dictate 
the effectiveness of the process. 

 
With Spanish-style green olives lowering the pH of the brine to pH 5 or less, with food grade acids 
(acetic, lactic or hydrochloric) or carbon dioxide, or the addition of a Lactobacillus  inoculum, will 
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inhibit the growth of Gram negative bacilli. Acidifying as well as inoculating with a starter is 
advantageous. Salt concentrations should be maintained from 5-7%w/v sodium chloride. Other factors 
that will promote gas pocket formation include olive variety and abnormally elevated brine 
temperatures at the beginning of the fermentation process. 

 
The above factors also apply to black olives. Undertaking processing of black olives under aerobic 
conditions with initial acidification can also markedly reduce gas pocket formation because harmful 
yeasts are inhibited. But care must be taken at the end of the process so that the late formation of gas 
pockets does not occur. 

 

5.29 Malodorous Deterioration of Processed Olives 

Bacteria of the Clostridia species cause malodorous fermentations. Organoleptic qualities of the 
resulting olives, such as aroma and taste, are compromised rendering them inedible. Clostridial 
bacteria are relatively common in the environment eg water, orchard dust. Because they can produce 
spores that can survive under harsh environmental conditions, such as high temperature and humidity, 
they have a latent potential for spoilage. Clostridium botulinum, a specific member, is harmful to 
health and life. Using good hygienic and manufacturing practices reduces malodorous deterioration. 
Stagnant water, organic waste and contaminate reticulation systems and pumps are possible sources of 
clostridia. In plants where olive oil is also produced, olive oil processing and its associated wastes 
must be kept separated from the table olive processing section. Once a contaminated tank is identified 
it must be quarantined from the rest of the processing operations. 

 
Dregs at the bottom of the fermentation tanks can harbour Clostridial organisms. So tanks should be 
cleaned between batches. 

 
Putrid Spoilage: Putrid spoilage results in the product having the aroma of decomposing organic 
matter. 

 
Butyric Spoilage: Butyric spoilage results in the product having the aroma and taste of rancid butter 

 
 
Zapateria: Zapateria spoilage results in the product having the aroma of old leather. This type of 
deterioration is also characterised by increasing pH and volatile acid levels. 

 
Putrid and butyric spoilage occurs early in the process. A raised brine pH is a signal that spoilage may 
occur. To prevent these problems from occurring, the pH is lowered initially by adding a food acid 
with or without inoculation with lactic acid bacteria. 

 
Zapateria on the other hand appears at the end of the process when the olives are being preserved. The 
pH levels must be under 4.2 and preferably pH 3.8 to 4. If necessary food grade acid is added to the 
brine to reach the required level of acidity. Sodium chloride levels must be kept between 5 to 7%w/v 
during fermentation. The levels are raised to above 8.5%w/v sodium chloride especially during hot 
weather. These problems can be prevented by the following actions. 

 
• Remove dregs from the bottom of the tank 
• Monitor and adjust the brine pH 
• Monitor sodium chloride levels in the brine 

 
If deterioration is suspected, then partial correction can be attempted by removing a portion of the 
brine, followed by the addition of fresh brine with enough salt and acid to stop the problem. 
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6. Materials and Methods 

6.1 Introduction 
 

Analytical methods used in this study are outlined below. 
 

6.2 Fresh Olives 

Fresh olives were collected from a number of sites in Western Australia for processing as well as 
physical and chemical evaluation. Because of quarantine implications fresh olives were not sought 
from other Australian states. Varietal confirmation was undertaken by using nursery information and 
comparing the physical characteristics of the fruit and stone against data presented in the World 
Catalogue of Olive Varieties. 

 
Generally 10 kg of olives was harvested by hand from at least 5 olive trees. The trees were aged 5-8 
years planted in a regular olive grove patterns. Most of the trees were grown under  managed irrigation. 
Olives were collected at three stages of ripeness – green ripe, turning colour and black ripe. Immediately 
after harvesting the olives were delivered to the laboratory where they were sorted and undersized 
and damaged olives removed. All olives were tested and processed within 48hours of harvesting. 

 
For each batch of olives a sub-sample of 20 sound olives was removed for physical and chemical 
testing. 

 

6.3 Processed Olives 
 

Processed olives evaluated in this project were from several sources (Table 6.1.). 
 

Table 6.1. Sources of the processed olives evaluated in the project 
 

Olive Sources Products Tested
Processed by investigators Olives processed by brine fermentation, drying and lye treatment 
Australian processors Bulk olives and commercially available packed olives of several styles 
Imported products Bulk olives and commercially available packed olives of several styles 

 

6.4 Physical Tests on Olives 

Representative samples of 20 olives were used for physical and chemical testing. 
 

6.5 Pressure Test 

The firmness of olives was determined using a Shor OO pressure tester. The probe was lowered to the 
surface of the olive and measurement commenced over a 4 second period. The mean pressure and 
standard deviation was determined for each olive sample. 

 

6.6 Moisture 
 

The olive flesh, approximately 100g sample from each olive batch, was placed in a sealed food 
quality plastic container and frozen and maintained at a temperature of -30OC. The lid of the container 
was removed and the container with the frozen olive flesh was placed in a freeze dryer chamber and a 
vacuum applied. When the olive flesh had lost its moisture, Approximately 24 hours later, the freeze- 
dried olive flesh was weighed and the percentage moisture calculated. 
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6.7 Fruit Weight and Flesh to Pit Ratio 

For each batch of olives tested, 20 olives were weighed and destoned with a hand destoner. The stones 
were then cleaned of flesh with a sharp knife and wiped thoroughly with a paper towel to remove any 
flesh adhering to the stones. The pooled flesh and the twenty stones were then weighed and the flesh 
to stone ratio calculated. 

 

6.8 Chemical Tests on Olive Flesh 

All solvents, acids and chemicals used in the analysis of the olives and pickling solutions were 
analytical grade. Where the solvents were not of analytical grade they were redistilled before use. 

 
Fat Content: Ground freeze-dried olive flesh, approximately 6g, was placed in a Soxhlet thimble and 
placed in a Soxhlet apparatus. The oil was extracted with hot hexane for 8 hours. The residue in the 
thimble was removed, ground and re-extracted with hexane for a further 8 hours. The two hexane 
extracts were pooled and the hexane removed in vacuo and dried at 105OC for two hours, cooled and 
weighed. The fat was then calculated as % dry matter and using the % moisture content, the % fat in 
flesh was calculated. 

 
Fatty Acid Profiles: The distribution of fatty acid methyl esters was used to determine the fatty acid 
profile for each batch of olives. Here 10-20mg of fat was hydrolysed to free fatty acids under reflux 
with alkali-methanol. The free fatty acids were then esterified with boron trifluoride reagent in 
methanol under reflux. After the addition of hexane and saturated sodium chloride solution, the 
methyl esters partitioned to the organic phase. The organic phase was then dried over anhydrous 
sodium sulphate. The individual fatty acid methyl were then separated by GC using a fused silica 
column and flame ionisation detection, 

 
Milling: The dried and defatted olives were milled to a fine powder using a coffee grinder. The 
samples were stored in glass jars until required for analysis. 

 
Free Soluble Sugars: Soluble sugars levels were determined in olive flesh that had been freeze-dried 
and defatted. Samples of each batch (0.25g) were weighed into plastic tubes and extracted using an 
acetonitrile/water mixture (50:50). The tubes and contents were centrifuged and a portion of the 
extract was analysed using HPLC with refractive index detection. External sugar standards, of fructose, 
glucose and sucrose were used to detect and quantify the sugar levels in each sample. 

 
Minerals: Here defatted dried olive flesh (400-500mg) was digested in nitric/perchloric acid at 200- 
210OC. Upon cooling the digest was diluted with deionised water and the elements P, S, Na, K, Cu, 
Mg, Mn, Fe, Zn and B quantified using inductively-coupled plasma-atomic emission spectroscopy. 

 
Protein Content: The nitrogen content was determined by the complete combustion of the milled 
sample (Dumas Method, AOAC method 4.2.04).  The percentage nitrogen was then multiplied by 
6.25 to give the crude protein level of the olive. 

 
Ash: Ash was determined by the AOAC method No 4.1.10. The freeze-dried and defatted olive flesh, 
approximately 1.5g/batch, was ashed in a silica crucible over 12hours at 550OC. The ashed material 
was weighed and the percentage ash calculated. 

 
Total Carbohydrate: The total carbohydrate of the olive flesh was calculated by difference, ie 
subtracting the sum of the moisture, oil, protein and ash levels from 100. 
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6.9   Physical Tests on Brines 

pH Levels of Brine: The pH of brines was measured using digital pH meter. Laboratory pH 
measurements were made using an intermediate junction pH/redox/ reference electrode (ionode pty 
Ltd model IJ44/IJ64/IJ14).  The pH meter was calibrated using to standard buffers having pH 4.0 and 
7.0 respectively. The brine solution was stirred with a magnetic stirrer during the measurements. The 
pH electrode was rinsed between readings with distilled water. Field pH measurements ie barrels, 
tanks were made using hand held pH meters. 

 
Free Acidity of Brines: The acidity of brines was determined by volumetric analysis by titrating 
samples with a standardised solution of 0.1M sodium hydroxide solution using phenolphthalein 
indicator and expressed as %w/v of Lactic Acid. 

 
Sodium Chloride Levels of Brine: Levels of sodium chloride were measured by volumetric analysis 
titrating samples with a standardised solution of silver nitrate (0.1M) with potassium chromate as the 
indicator and the results expressed as %w/v sodium chloride. 

 
Residual Sugar Levels in Brine: Residual sugar levels in brine were assessed using Clinistix. 

 

6.10 Microbiological Analyses of Olive Flesh and Brines 
 

Levels of various microorganisms in brine and olive flesh were determined by the procedures outlined 
in Table 6.2. Sampling steps were undertaken using aseptic procedures. Results were expressed in 
colony forming units per ml (cfu ml-1) or (cfu g-1) for brine and olive flesh respectively. 

 
Table 6.2. Levels of microorganisms in brine and olive flesh 

 
Organism Brine Limits 

cfu ml-1 

Olive Flesh Limits 
cfu g-1

 

Test Method 

Lactic Acid Bacteria <10 <100 American Public Health 
Association 15.413 

Yeasts <10 <100 Australian Standard 1766.2.2 

Moulds <10 <100 Australian Standard 1766.2.2 

Clostridium species <100 
Clostridium perfringens <100 Australian Standard 1766.2.8 
Clostridium botulinum   None American Public Health 

Association 36.6 

Coagulase positive 
Staphylococcus aureus 

  <100 Australian Standard 1766.2.4 

Escherichia  coli   <3 Australian Standard 1766.2.3 

Enterobacteriaceae <1 <10 Australian Standard 1766.2.3 
Listeria monocytogenes   None Australian Standard 1766.2.15 

 
Sample Size 

100ml 100g  

 

Sampling Procedure for Olive Brine: Ensuring that the contents of tanks or bulk containers were well 
mixed, samples were removed aseptically into sterile or previously unused containers. Brine from 
small containers was removed aseptically for testing. The samples were kept cool for transport to the 
laboratory. 
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Sampling Procedure for Olive Flesh: Olives from tanks or bulk containers were removed aseptically 
into sterile, or a clean, previously unused jars. The samples were kept cool for transport to the 
laboratory. 

 

6.11 Organoleptic Evaluation of Processed Table Olives 

Because of the large number of samples requiring evaluation and the lack of a trained panel, processed 
olives were assessed by two experienced investigators and a consensus evaluation was reached 
(Table 6.3). At least 5 olives from each batch were tasted to ensure consistency. 

 
Table 6.3. Organoleptic evaluation of processed table olives 

 
Quality Attributes 0 1 2 3 4 5 6 7 8 9 10
Appearance Skin 

Shape 
Size 

Colour Yellow to green 

  Light brown to dark 
brown 

   

Intensity 
Homogeneity 

Aroma None Weak Moderate Strong V.Strong 
Strength 
Acid/winey/vinegary 

Taste Acid/winey/vinegary 
Salty 
Bitter 
Sweet 
Metallic 

Texture Firmness 
Crispness 

Flesh 
Stone 

Pit - flesh detachment                      

Other 
Negative Attributes 

 
Appearance Spots 

Blistering 
Sloughing 
Shrivelling 
Holes 
Shape 
Size 

Aroma Rancid 
Mouldy 

Taste Rancid 
Mouldy 
‘Off’ flavour 

Texture Soft 
Woody 
Fibrous 

Other 
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Good Morning, Chairman Williamson and Commissioners thank you for the opportunity to 

testify today.  

Georgia’s olive oil industry is in its infancy, with approximately one hundred acres of super high-

density olive orchards planted to date. The fertile soil, long growing season, warm temperatures, and 

availability of water for irrigation make the southern parts of the state an ideal area for olive production. 

Olives grown in Georgia are currently used to produce premium olive oil, which currently is marketed as 

a specialty product produced locally in the southeast.  This statement provides a comparative financial 

analysis of the cost of the production in the state of Georgia and Spain, and illustrates that direct 

government payments to Spanish growers virtually eliminate the potential competitive advantage that 

Georgia’s olive oil producers would realize if they were allowed to compete on equal footing. 

The cost of establishing new olive orchards represents a significant long-term investment for 

olive growers. Table 1 compares the cost of establishing one acre of super high-density olive trees in 

Georgia with the cost of establishing a similar orchard in Spain.1 With a first-year per-acre cost of $8,000, 

the cost to establish an acre of olives in Georgia is considerably higher than in Spain ($5,568), due 

primarily to the cost of land preparation and the cost of planting new trees.  

 
Individual production cost items are compared between Georgia and Spain in Table 2. Except for 

the cost of experienced farm labor being significantly higher in Georgia, most other costs are at or near 

reported Spanish levels.   

 
Considering only the production and maintenance costs,  Spain’s costs were slightly lower that 

the same costs for Georgia’s producers.  Olive producers in Spain, however, were provided direct 

payments of $604 per hectare by the European Commission. This amounts to a direct payment of $244 

                                                            
1 Georgia’s cost figures were obtained from the Georgia Olive Growers Association and estimates for Spain were 
translated from the Spanish Association of Olive Communities (AEMO). 
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per acre2 and would reduce the maintenance cost of Spanish producers from $894/acre annually to 

$650/acre annually, which is substantially below Georgia’s approximate $1,000/acre orchard maintenance 

cost (Table 3). As a result, the direct payment to Spanish growers virtually eliminates any possibility of 

Georgia having a competitive advantage as the industry expands Georgia.  

The current level of profitability in the premium olive oil market is greater than that of a number 

of Georgia’s traditional crops and is large enough to encourage substantial increases in olive orchard 

acreage over time. According to a recent study,3 2,000 acres of olive oil production in Georgia could 

generate a wholesale product value of between $6 million and $20 million per year, and a retail value in 

excess of $50 million. With a growth projection for the industry expanding up to 20,000 acres of 

production, the expected per-year wholesale value could rise to between $60 million and $200 million and 

in excess of $500 million in retail value.  In terms of employment needs to produce the estimated levels of 

increased production, from 180 to 580 jobs would be created, including direct-on-farm positions, 

greenhouse and nursery related jobs, processing, storage and distribution, as well as all of the indirect and 

induced effects from input purchases and employee spending. 

Georgia farmers are always looking for new crops to add to their production mix and generate 

additional on-farm income. Olive growing and olive oil processing seem to be an ideal fit as such new 

crops. The projection estimates for the olive industry found by Miller in 2012 could possibly parallel the 

growth of the blueberry industry in Georgia. Georgia’s blueberry industry started out as a small industry 

in South Georgia. Over time, the industry has grown and now the state boasts hundreds of blueberry 

growers and a number of blueberry handling facilities. Over the past 10 years, blueberry acreage in 

Georgia has grown from over 6,000 acres in 2001 to 22,000 acres in 2011 (Figure 1) to become the state’s 

largest fruit crop and one of Georgia’s largest crops overall in term of farm gate value. The blueberry 

industry employs an estimated 2,929 people and generating $340 million in total output.   
                                                            

2 La Moncloa, Government of Spain, Arias Cañete, Spain’s Minister of Agriculture, stresses "The Failure of the 
Socialist Government's Negotiations on the Oil Sector." (February 22, 2012). Available 
athttp://www.lamoncloa.gob.es/serviciosdeprensa/notasprensa/ministerioagriculturaalimentacionmedioambiente/20
12/ntpr20120222_aceite.htm 

	
3 Developing the Olive Industry in the Southeastern USA: A Study for Georgia Olive Farms (Miller 2012).  
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In summary, as a result, the direct payment to Spanish growers virtually eliminates the possibility 

of a competitive advantage of Georgia’s olive production and will retard the growth of this industry in the 

state as it moves from a niche to a more mature agricultural industry  

 

Table 1 

Description Spain ($/Acre) Super HD Description Georgia ($/Acre) Super HD 

Study & Design $31 Land Prep $1,000 
Soil Study $23 Tree Planting $1,650 
Irrigation Install $1,295 Install Irrigation $1,150 
Prep Work $129 Olive Trees $1,700 
Organic Amendment $62 Maintenance Cost/1st YR $2,500 
Ground Prep - Refined $26   
Plant Tagging $227   
Opening Grooves $227   
Plant Vitro >50cm $1,457   
Protector $194   
Tutors $505   
Planting & Stake Work $1,392   
Total 1st Year Cost  $5,568  $8,000 
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Table 2 
 

Types of Costs Description Spain ($/Hr) Georgia ($/Hr) 

Personnel Costs 

  Experienced $11.26 $15.00 

  Non-Experienced $10.51 $10.00 

  Harvester $10.87 (est.)           $15.00

  Total $32.64 $40.00 

Machine Costs 

  Tractor $24.56 $25.00 

  Sprayer/herbicide $6.40 $10.00 

  1.500 Spray $10.87  

  Brush Cutter 
Hammers 

$5.76  

  Hand Trimmer $1.28  

  Grower $2.56  

  Centrifugal Fertilizer $2.17  

  Roman Chopper $8.31  

  Total $61.90 $35.00 

Fungicide - ($/lb. or $/gal.) 

  Copper Metal $7.56  

  Systematic 
Fungicides 

$26.16 $8.00 

  Dimethoate $3.60  

  Bacillus Thurigiensis $14.82  

 

Herbicide – ($/Acre) 

  Pre/Post Emergence $13.20 $135.00 

   

Fertilizer – ($/lb. or $/gal.) 

  Potassium Chloride $0.35  

  Potassium Nitrate $0.42  

  Urea Crystalline $0.28  

  Ammonium Sulphate $0.13  

  Calcium Nitrate  $2.00 
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Table 3 

Georgia Year 1 Year 2 Year 3 Year 4 – 15 

Land Prep $1,000    
Tree Planting $1,650    
Install Irrigation $1,150    
Olive Trees $1,700    
Total Initial Investment $5,500    
     
Operations Cost/Year $2,500 $2,000 $1,000 $1,000 
Total Cost/Year $8,000 $2,000 $1,000 $1,000 
     
Harvesting Cost $0 $0 $0 $250 
Hauling $0 $0 $0 $140 
Processing $0 $0 $0 $1,000 
Bottling $0 $0 $0 $2,603 
Office Exp. (pro rate by acres $15 $15 $15 $15 
Oil Cost/Acre $15 $15 $15 $4,008 
Total Cost/Acre $8,015 $2,015 $1,015 $5,008 
Cost/Bottle    $4.14 
Wholesale Price/Bottle    $12.50 
Profit/Bottle    $8.36 
Profit on 500 Bottles    $4,181.43 
Georgia’s Total Prod. Cost + Harvesting $8,000 $2,000 $1,000 $1,250

 
Spain Year 1 Year 2 Year 3 Year 4 – 15 

Study & Design $31    
Soil Study $23    
Irrigation Install $1,295    
Prep Work  $129    
Organic Amendment $62    
Ground Prep - Refined $26    
Plant Tagging $227    
Opening Grooves $227    
Plant Vitro >50cm $1,457    
Protector $194    
Tutors $505    
Planting & Stake Work $1,392    
Total Initial Investment $5,568    
Maintenance Cost/YR 
Pest/Fert/Herb $168 $168 $168 $168 
Irrig Maint $65 $65 $65 $65 
Pruning/Trellising $132 $132 $132 $132 
Tillage $93 $93 $93 $93 
Clearing Prunings $62 $62 $62 $62 
Energy Consumption $256 $256 $256 $256 
Technical Assistance $39 $39 $39 $39 
Nutritional Management    $78 
Total Maintenance $816 $816 $816 $894 
Total Cost/Year $6,383 $816 $816 $894
     
Harvesting Cost    $155 
Spain’s Total Prod. Cost + Harvesting $6,383 $816 $816 $1,049 
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Introduction 

 
This report identifies major producing, importing, and exporting trading countries in order to determine 
international table olive trade. The report’s statistics for most of the countries include calendar years 
2005 to 2013. For the United States and most European countries, this report includes data for 2005 to 
2014. 
 

Scope of U.S. Trade 
 

According to data provided by the United Nations, in calendar year 2013, global exports of table olives, 
including those transshipped1, were approximately 970,000 MT (2.14 billion pounds)2.  By contrast, the 
U.S. table olive industry exported less than one percent (0.3%) of global trade in 2013, 6,349 MT of table 
olives valued at $12.4 million.  In 2014, U.S. exports increased 35 percent to 8,577 MT valued at nearly 
$15.3 million.  This was mostly due to a surge of exports to Spain.  Other than this occurrence, there is 
no record of such large exports to Spain in recent years. 
 
U.S. imports for 2014 were 15 times the level of exports, 135,742 MT ($430 million).  The majority, 95 
percent, entered as processed olives (HS 2005.70), and nearly 45 percent (59,003 MT) of that were in 
the black sliced category.  The United States is the largest importer of table olives in the world. 
 
  Major Table Olive Producing Countries3 
 
Spain is the global leader in the production and processing of table olives.  Annually, Spain produces 
over 530,000 MT of table olives.4  The next seven largest table olives producers are: Egypt (400,000 MT), 
Turkey (380,000 MT), Greece (200,000 MT), Syria (147,000 MT), Algeria (132,000 MT), Argentina 
(130,000 MT), and Morocco (100,000 MT).5  With the exception of Syria, detailed trade data of the 
aforementioned countries are included in this report.6  While Syria is the fourth largest global producer, 
statistical trade data is difficult to obtain due to the ongoing internal military conflict.  Although Algeria 
is the fifth largest producer of table olives, it is not involved in the export of table olives.  Algeria, 
instead, is a net importer of table olives. 
 
  Major Table Olive Importers 
 
The largest table olive importers after the United States are:  Brazil, France, Italy, Russia, Germany, the 
United Kingdom, Australia, and Romania.  Of the countries listed, Brazil is the only country who does not 

                                                            
1 Transshipped product refers to those table olives that are sent from the original producing country to an importing country who in turn exports 
the product to a third party regardless of whether the product was further processed.  
2 While the United Nations statistical database reports trade at 970,000 MT, provisional data from the International Olive Council reports trade 
for the 2013/14 crop year at 663,000 MT (1.46 million), excluding transshipments. 
3 The threshold used to determine the list of major table olive producing countries was those who produce over 100,000 MT of table olives on 
average annually.  
4 Average production estimates were calculated using data from International Olive Council. 
5 Ibid. 
6 The Spanish trade association, Asociación de Exportadores e Industriales de Aceituna de Mesa (ASEMESA), lists Iran as a major producer of 
table olives, but does not specifically list Argentina or Syria.  ASEMESA estimates Iranian production for table olives at approximately 50,000 
metric tons.  The Foreign Agriculture Organization of the United Nations list total olive production for all uses between 35,000 and 40,000 metric 
tons. With global sanctions against Iran currently in place, it is difficult to determine whether trade is occurring or whether all Iranian production 
is consumed domestically.  Should an agreement be found with Iran’s nuclear proliferation talks and sanctions are removed, Iranian influence on 
the global table olive market should be monitored. 
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predominately import from Spain.  Brazil’s major supplier is Argentina, followed by Peru who is a distant 
second. 
 
There are several markets that appear to have trade in table olives in quantities that may be worth 
investigating should future editions of the report be prepared.7 These include:  Bulgaria, Croatia, Czech 
Republic, Israel, Jordan, Netherlands, Peru, Poland, Romania, and Sweden. 
 

Table Olive Transshipments  
 
The transshipment of table olives appears to be exclusively European.  Portugal, Italy, Belgium, 
Germany, and France export in large measure to other European countries.  France is not a significant 
producer of table olives but is large importers along with Germany and Belgium.  These three also 
export table olives to European countries as well as to others in the region.  Both Portugal and Italy are 
significant producers of table olives, but each export in quantities that exceed their production less their 
domestic consumption. 
 
Spain, who is the largest exporter of table olives, has only in the last two years been importing table 
olives in significate amounts.  In 2013 and 2014, Spain imported 27,000 and 32,000 MT of table olives, 
respectively.  Most of this product, 60 percent, was from Portugal.  The import level of the immediately 
preceding five years, 2008 to 2012, averaged just over 7,000 MT.  How these imports are being used 
cannot be determined, thus Spain cannot with certainty be viewed as a transhipper of table olives in 
addition to their being a major producer and exporter.  The product is likely to supplement Spain’s 
domestic consumption, but there may be a comingling of imports with domestic product for export 
purposes. 

 
Russian Sanctions 

 
In early 2014, the United States and Europe, among other countries, instituted banking and travel 
restrictions against Russia as a result of Russian aggression along the border and in Ukraine’s peninsula 
known as Crimea.  In August of 2014, Russia responded with its own set of sanctions that targeted fresh 
fruits, vegetables and tree nuts among other items.  While fresh table olives (HS numbers 0709.92 and 
0711.20) were included in this ban, processed food items (table olives under HS number 2005.70) 
continue to be traded without restriction. 
 

European Subsidies 
 
This report does not include details on subsidies provided to the European table olive industry by the 
European Commission and the European Union member countries.  It is, however, prudent to mention 
that subsidies remain a significant factor in Europe’s production of table olives and thus affects trade.8  
Subsidies to table olive farmers in the form of direct payments can no longer be determined due to 
reforms.  Direct support payments for all farmers are governed by the Common Agricultural Policy 

                                                            
7 It should be noted that three of the four most populated countries China (1.36 billion), India (1.25 billion), and Indonesia (250 million), together 
only import about 2,000 MT of table olives.   Indonesia’s population is just behind the United States in ranking but only imports 40 MT of table 
olives annually.  None of the three, who represent 40 percent of the globe’s population, are commercial producers of table olives. 
8 The U.S. International Trade Commission report entitled, “Olive Oil: Conditions of Competition between U.S. and Major Foreign Supplier 
Industries” (USITC Publication 4419) details EU government support programs that benefit olive groves throughout Europe. 
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(CAP), which was reformed in 2013.9  Under the CAP there are several types of payment schedules.  The 
largest is the Basic Payment Scheme (BPS), which replaced the Single Payment Scheme.   
 

Table Olive Trade Reporting Sources 
 
Several government sources were researched for this report: The United States International Trade 
commission (USITC); Eurostat, the European Commission’s government database; and the United 
Nations (UN) Comtrade database. 
 
The United Nations obtains statistical trade data by requesting individual countries to report what they 
have imported and exported. Due to this methodology, discrepancies sometimes occur when comparing 
what one country reports as imported product with what a partner country has reported as exports.  
These discrepancies can occur due to the exporting country reporting the destination, but the importing 
country not reporting the shipment as imported due to transshipments to a third country.  The 
discrepancies can also occur if data is improperly reported to the United Nations by a reporting 
government or if transshipments of products are misreported.   
 

Tariff Nomenclature 
 

Below  is  a  table of  the World Custom Organization’s  (WCO) harmonized  tariff  schedule numbers  for 
table  olives.  This  report  contains  trade  data  for  the  three  global  HS  codes,  0709.92,  0711.20,  and 
2005.70.   

 

Global Tariff Nomenclature 

0709.92  OLIVES, FRESH OR CHILLED 

0711.20  OLIVES, PROVISIONALLY PRESERVED, BUT UNSUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

2005.70  OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID (EXCL. FROZEN). 

 
For the United States, there are nearly 40 different HS numbers to track the imports and exports of table 
olives.  These include: fresh, processed (including dried or frozen), their color, container type and size, as 
well as whether the product is whole, sliced, broken, pitted among other forms. The table below 
detailed a list of all U.S. HTS descriptions for table olives. 
 

U.S. Detailed Tariff Nomenclature 
For Table Olives 

0709.92.00.00  OLIVES, FRESH OR CHILLED 

0711.20.18.00 
OLIVES,NOT PITTED,GREEN IN COLOR,IN A SALINE SOLUTION GT 8KG,DRAINED WEIGHT,USED FOR REPACKING OR 
SALE 

0711.20.28.00 
OLIVES, NOT PITTED, GREEN IN COLOR, IN A SALINE SOLUTION, IN CONTAINERS GT 8 KG, DRAINEDWEIGHT, TO BE 
USED AS REPACKING OR SALE AS GREN OLIVES 

0711.20.38.00 
OLIVES, NOT PITTED, PROVISIONALLY PRESERVED, BUT UNSUITABLE IN THAT STATE FOR IMMEDIATE 
CONSUMPTION, NESOI 

0711.20.40.00 
OLIVES, PITTED OR STUFFED, PROVISIONALLY PRESERVED, BUT UNSUITABLE IN THAT STATE FOR IMMEDIATE 
CONSUMPTION 

0712.90.15.00  OLIVES, NOT RIPE, DRIED, WHOLE, CUT, SLICED, BROKEN OR IN POWDER, BUT NOT FURTHER PREPARED 

0712.90.20.00  OLIVES, RIPE, DRIED, WHOLE, CUT, SLICED, BROKEN OR IN POWDER, BUT NOT FURTHER PREPARED 

                                                            
9 Agriculture and Rural Development, European Commission. Direct Payments, available at:  http://ec.europa.eu/agriculture/direct-
support/direct-payments/index_en.htm.  
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2005.70.02.30 
OLIVES, GREEN, NOT PITTED, IN A SALINE SOLUTION, RIPE, CONTAIN GT 8 KG BUT LT 13 KG EACHIN AN 
AGGREGATE QUANTITY NT TO EXCEED 730 METRIC TONS ANY 

2005.70.02.60 
OLIVES GREEN IN COLOR NOT PITTED, IN SOLUTION, RIPE, IN CONTAINERS HOLDING 8 KG OR LESS, IN AN 
AGGREGATE QUANTITY NOT TO EXCEED 730 METRIC TON IN 

2005.70.04.30 
OLIVES, GREEN, NOT PITTED, IN A SALINE SOLUTION, RIPE,IN CONTAINERS EACH HOLDING LT 8 KGBUT LT 13 KG, 
DRAINED WEIGHT, NESOI, NOT FROZEN 

2005.70.04.60  OLIVES GREEN IN COLOR NOT PITTED, IN SALINE SOLUTION, IN CONTAINERS HOLDING 8 KG OR LESS, NESOI 

2005.70.06.00 
OLIVES, GREEN, NOT PITTED, IN SALINE SOLUTION, IN CONTAINERS EACH HOLDING GT 8 KG,DESCRIBED IN 
ADDITIONAL US NOTE 4 TO THIS CHAPTE AND ENTERED PU 

2005.70.08.00  OLIVES GREEN IN COLOR, NOT PITTED, IN CONTAINERS EACH HOLDING MORE THAN 8 KG, NESOI 

2005.70.12.00  OLIVES, GREEN, NOT PITTED, IN SALINE SOLUTION, NESOI, NOT FROZEN 

2005.70.16.00 
OLIVES GREEN IN COLOR PLACE PACKED STUFFED IN SALINE SOLUTION CONTAINERS EACH HOLDING NOT MORE 
THAN 1 KG, IN AN AGGREGATED QUANTITY LT 2700 M TON 

2005.70.18.00 
OLIVES, GREEN IN COLOR, PITTED OR STUFFED, PLACE PACKED, IN SALINE SOLUTION, STUFFED, IN CONTAINERS 
EACH HOLDING NOT MORE THAN 1 KG, DRAINED, NES 

2005.70.23.00  OLIVES, GREEN IN COLOR, PITTED OR STUFFED, PLACE PACKED, IN A SALINE SOLUTION, NESOI 

2005.70.25.10 
OLIVES, GREEN, WHOLE, PITTED, IN SALINE SOLUTION, IN CONTAINERS HOLDING MORE THAN 8 KG EACH, NOT 
FROZEN 

2005.70.25.20 
OLIVES, GREEN, WHOLE, STUFFED, IN SALINE SOLUTION, IN CONTAINERS HOLDING MORE THAN 8 KG EACH, NOT 
FROZEN 

2005.70.25.30 
OLIVES, GREEN, BROKEN, SLICED OR SALAD STYLE, IN CONTAINERS HOLDING MORE THAN 8 KG DRAINED WEIGHT, 
IN A SALINE SOLUTION 

2005.70.25.40  OLIVES, GREEN, WHOLE, PITTED, IN CONTAINERS HOLDING LESS THAN 8 KG, IN SALINE SOLUTION, NOT FROZEN 

2005.70.25.50  OLIVES, GREEN, WHOLE, STUFFED, CONTAINER LESS THAN 8 KG, IN SALINE SOLUTION, NOT FROZEN 

2005.70.25.60 
OLIVES, GREEN, BROKEN, SLICED OR SALAD STYLE, CONTAINERS HOLDING LESS THAN 8 KG, IN A SALINE 
SOLUTION, NOT FROZEN 

2005.70.50.30 
OLIVES, NOT GREEN IN COLOR, NOT PITTED, CANNED IN SALINE SOLUTION, CONTAINERS HOLDING MORE THAN .3 
KG EACH 

2005.70.50.60 
OLIVES, NOT GREEN IN COLOR, NOT PITTED, CANNED IN SALINE SOLUTION, CONTAINERS HOLDING .3 KG OR LESS, 
NOT FROZEN 

2005.70.60.20 
OLIVES, NOT GREEN IN COLOR, WHOLE PITTED, CANNED IN SALINE SOLUTION, CONTAINERS HOLDING MORE 
THAN .3 KG EACH, NOT FROZEN 

2005.70.60.30 
OLIVES, NOT GREEN IN COLOR, WHOLE PITTED, CANNED IN SALINE SOLUTION, CONTAINERS HOLDING .3 KG OR 
LESS, NOT FROZEN 

2005.70.60.50  OLIVES, NOT GREEN IN COLOR, SLICED, CANNED IN A SALINE SOLUTION, NOT FROZEN 

2005.70.60.60  OLIVES, NOT GREEN IN COLOR, CHOPPED OR MINCED, CANNED IN A SALINE SOLUTION, NOT FROZEN 

2005.70.60.70 
OLIVES, NOT GREEN IN COLOR, OTHER INCLUDING WEDGED OR BROKEN, CANNED IN SALINE SOLUTION, NOT 
FROZEN 

2005.70.70.00 
OLIVES, NOT GREEN IN COLOR, OTHER THAN CANNED, IN AIRTHIGH CONTAINERS OF GLASS OR METAL, IN SALINE 
SOLUTION, NOT FROZEN 

2005.70.75.10  OLIVES WHOLE PITTED, NOT GREEN IN COLOR, NOT CANNED, IN SALINE SOLUTION, NOT FROZEN 

2005.70.75.15  OLIVES SLICED, NOT GREEN IN COLOR, NOT CANNED, IN SALINE SOLUTION, NOT FROZEN 

2005.70.75.20  OLIVES CHOPPED OR MINCED, NOT GREEN IN COLOR, NOT CANNED, IN SALINE SOLUTION, NOT FROZEN 

2005.70.75.25 
OLIVES, INCLUDING WEDGED OR BROKEN, NOT GREEN IN COLOR, NOT CANNED, IN SALINE SOLUTION, NOT 
FROZEN, NESOI 

2005.70.91.00 
OLIVES GREEN PREP/PRES OTHERWSE THAN IN SALINE SOLUTION NT FROZEN CONTAINERS EACH HOLDING LESS 
THAN 13 KG,IN AN AGGREGATE QUANTITY GT 550 M TON A 

2005.70.93.00  OLIVES, PREPARED OR PREPARED OTHERWISE THAN IN SALINE SOLUTION, NOT FROZEN, NESOI 

2005.70.97.00 
OTHER VEGETABLES, OTHERWISE PREPARED OR PRESERVE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN, 
NESOI 

Source: U.S. International Trade Commission. 
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Tariff Levels 
 
A number of countries have been selected that represent key markets for table olives, and are organized 
in a table that includes details on their tariffs. The tariff data is the most up–to–date applied tariffs data 
available. 
 
  Possible and Future Tariff Rate Adjustments 
 
Under the 1994 Uruguay Round Agreement, each country committed to limit tariff rates for 
commodities to a specific level.  These tariffs are also specific to each country and are known as bound 
tariff rates.10   Tariff rates that are lower than a country’s bound rate are called currently applied tariffs. 
These applied rates can be lowered or raised up to a country’s bound rate without permission from 
other trading countries or the World Trade Organization.11 
 
As the multilateral negotiations in the Doha Round continues, as well as free trade agreement 
negotiations with Trans–Pacific Partnership countries, and Europe (Transatlantic Trade Investment 
Partnership), the tariff table on page 139 of this report should be updated to reflect the applied tariffs as 
agreements are implemented. 
 
  Exchange Rates 
 

Included in this report are both the quantity of imports and exports as well as the monetary value of 
these goods.  In order to obtain the most precise statistics, the European Commission’s database 
Eurostat was used to obtain trade information for most European countries.  As such, the value for 
these countries will be in Euros.  For convenience, the tables below provide information on the average 
exchange rates between the Euro and the U.S. dollar each year (2005 to 2014). 
 

Yearly Average Exchange Rates 
 

Yearly Average Exchange Rates 

Year  1 Euro =  Year  1 USD = 

2005  1.24502 USD  2005  0.80429 EUR 

2006  1.25583 USD  2006  0.79678 EUR 

2007  1.37035 USD  2007  0.73061 EUR 

2008  1.47092 USD  2008  0.68321 EUR 

2009  1.39423 USD  2009  0.71895 EUR 

2010  1.32747 USD  2010  0.75464 EUR 

2011  1.39243 USD  2011  0.71876 EUR 

2012  1.28577 USD  2012  0.77806 EUR 

2013  1.32797 USD  2013  0.75316 EUR 

2014  1.32898 USD  2014  0.75354 EUR 

Source: www.oanda.com 
   

                                                            
10 The World Trade Organization. Tariffs, available at: https://www.wto.org/english/tratop_e/tariffs_e/tariffs_e.htm. 
11 Ibid. 
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United States – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  173  109  50  114  433  143  50  211  1,288  3,916 

Canada  2,072  2,402  2,093  2,194  1,919  1,878  1,961  2,339  2,604  2,699 

Japan  1,266  1,150  1,171  951  1,062  756  1,280  1,167  1,124  1,164 

Mexico  466  403  473  510  520  448  535  447  441  453 

Korea  26  28  55  98  142  17  59  101  228  258 

Colombia  0  0  6  4  13  6  5  73  92  117 

Costa Rica  0  0  11  14  5  11  13  39  54  76 

Jamaica  0  21  21  37  64  62  10  22  70  22 

Turkey  5  46  0  121  0  0  39  44  154  12 

Other  228  244  295  353  473  430  576  544  295  860 

Total  4,236  4,403  4,175  4,395  4,632  3,752  4,526  4,988  6,349  8,577 

 
 

United States – Exports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   $159  $128  $126  $268  $702  $171  $102  $266  $1,945  $3,980 

Canada   $3,839  $4,460  $4,126  $4,429  $4,005  $3,950  $3,917  $5,095  $5,561  $5,569 

Japan   $2,398  $2,129  $2,274  $2,066  $2,202  $1,341  $2,679  $2,561  $2,404  $2,406 

Mexico   $657  $572  $763  $849  $857  $751  $906  $779  $728  $789 

Korea   $37  $43  $91  $145  $213  $26  $95  $163  $369  $415 

Colombia   $0  $0  $12  $8  $37  $13  $9  $141  $250  $331 

Costa Rica   $0  $0  $19  $36  $7  $29  $29  $64  $117  $142 

Jamaica   $0  $28  $31  $62  $125  $99  $22  $53  $152  $51 

Turkey   $5  $81  $0  $136  $0  $0  $58  $67  $216  $17 

Other  $330  $367  $588  $727  $952  $846  $1,159  $1,041  $695  $1,632 

Total  $7,426  $7,808  $8,030  $8,725  $9,100  $7,225  $8,974  $10,231  $12,436  $15,329 

Source: United States International Trade Commission 
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United States – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Canada   2,022  2,400  2,074  2,161  1,919  1,877  1,961  2,068  2,365  2,567 

Spain   173  109  43  41  352  143  50  119  95  1,916 

Mexico   464  394  441  503  502  427  469  445  440  450 

Japan   61  109  85  43  136  154  210  211  267  280 

Korea   3  1  0  0  0  0  1  96  228  258 

Colombia   0  0  3  4  13  6  1  73  92  114 

Costa Rica   0  0  11  12  5  5  13  39  54  76 

Hong Kong   17  5  14  9  2  22  19  29  34  36 

Trin & Tobago   3  7  5  3  6  7  13  14  27  21 

Panama   45  16  18  56  55  21  50  60  41  18 

Turkey   0  46  0  121  0  0  39  44  154  12 

Jamaica   0  2  0  8  9  22  6  9  58  8 

Haiti   5  7  5  11  9  5  12  15  29  1 

Other  141  194  176  228  275  228  455  344  147  408 

Total  2,933  3,288  2,875  3,201  3,285  2,918  3,298  3,569  4,028  6,166 

 
 

United States – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Canada   $3,732  $4,454  $4,095  $4,370  $4,005  $3,944  $3,917  $4,373  $4,942  $5,175 

Spain   $159  $128  $106  $49  $533  $171  $102  $164  $124  $2,577 

Mexico   $651  $556  $724  $835  $820  $719  $811  $775  $725  $786 

Japan   $111  $189  $166  $93  $281  $307  $411  $388  $463  $497 

Korea   $3  $3  $4  $0  $0  $0  $3  $155  $369  $415 

Colombia   $0  $0  $6  $8  $37  $13  $5  $141  $250  $317 

Costa Rica   $0  $0  $19  $32  $7  $17  $29  $64  $117  $142 

Hong Kong   $25  $10  $21  $20  $6  $58  $46  $64  $79  $81 

Trin & Tobago   $5  $15  $9  $6  $14  $18  $27  $34  $65  $56 

Panama   $97  $22  $37  $106  $129  $56  $81  $130  $89  $62 

Turkey   $0  $81  $0  $136  $0  $0  $58  $67  $216  $17 

Jamaica   $0  $3  $0  $14  $19  $44  $12  $21  $123  $15 

Haiti   $15  $16  $14  $24  $30  $16  $38  $40  $58  $11 

Other  $155  $266  $362  $454  $506  $418  $913  $623  $358  $871 

Total  $4,953  $5,742  $5,563  $6,147  $6,386  $5,783  $6,451  $7,042  $7,977  $11,019 

Source: United States International Trade Commission 
   



 

11 
 

United States – Exports 
BLACK SLICED OLIVES* 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   173  109  50  114  433  143  50  211  1,288  2,916 

Canada   2,072  2,402  2,093  2,194  1,919  1,878  1,961  2,071  2,365  2,567 

Japan   1,266  1,150  1,171  951  1,062  756  1,280  1,167  1,124  1,164 

Mexico   466  403  473  510  520  448  535  445  441  453 

Korea   26  28  55  98  142  17  59  101  228  258 

Portugal   0  0  0  0  0  0  0  20  0  247 

Colombia   0  0  6  4  13  6  5  73  92  114 

Venezuela   0  54  0  0  0  0  0  0  0  113 

Costa Rica   0  0  11  14  5  11  13  39  54  76 

Bahamas   1  0  2  14  1  0  14  17  14  41 

Australia   0  2  0  0  40  16  13  0  0  38 

Hong Kong   17  5  49  14  12  31  26  32  34  36 

Other  216  251  265  481  480  443  571  469  461  319 

Total  4,236  4,403  4,175  4,395  4,632  3,752  4,526  4,648  6,099  8,342 

 
 

United States – Exports 
BLACK SLICED OLIVES* 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Canada   $3,839  $4,460  $4,126  $4,429  $4,005  $3,950  $3,917  $4,377  $4,942  $5,175 

Spain   $159  $128  $126  $268  $702  $171  $102  $266  $1,945  $3,980 

Japan   $2,398  $2,129  $2,274  $2,066  $2,202  $1,341  $2,679  $2,561  $2,404  $2,406 

Mexico   $657  $572  $763  $849  $857  $751  $906  $775  $728  $789 

Korea   $37  $43  $91  $145  $213  $26  $95  $163  $369  $415 

Portugal   $0  $0  $0  $0  $0  $0  $0  $13  $0  $349 

Colombia   $0  $0  $12  $8  $37  $13  $9  $141  $250  $317 

Venezuela   $0  $36  $0  $0  $0  $0  $0  $0  $0  $191 

Costa Rica   $0  $0  $19  $36  $7  $29  $29  $64  $117  $142 

Bahamas   $3  $0  $13  $29  $4  $0  $43  $55  $46  $109 

Hong Kong   $25  $10  $86  $31  $29  $80  $62  $70  $79  $81 

Australia   $0  $3  $0  $0  $83  $32  $23  $0  $0  $65 

Other  $307  $427  $520  $865  $961  $833  $1,111  $903  $913  $747 

Total  $7,426  $7,808  $8,030  $8,725  $9,100  $7,225  $8,974  $9,388  $11,792  $14,763 

Source: United States International Trade Commission 
*Note: Black sliced olives denote HTS numbers 2005.70.50.30, 2005.70.50.60, 2005.70.60.20, 2005.70.60.30, 2005.70.60.50, 
2005.70.60.60, 2005.70.60.70, 2005.70.70.00, and 2005.70.75.00. 
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United States – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

  United States – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in thousands of U.S. dollars) 
Country  2012  2013  2014    Country  2012  2013  2014 

Canada   268  240  133    Canada   $718  $619  $394 

Morocco   62  0  88    Morocco   $93  $0  $110 

Bermuda   2  1  5    Bermuda   $5  $4  $13 

El Salvador  0  0  3    El Salvador  $0  $0  $22 

Colombia  0  0  3    Colombia  $0  $0  $14 

Hong Kong  0  0  2    Hong Kong  $0  $0  $3 

Guatemala   0  4  1    Guatemala   $0  $11  $5 

Bahamas   1  2  1    Bahamas   $3  $7  $4 

Peru  0  0  1    Peru  $0  $0  $3 

Antigua 
Barbuda   0  2  0 

  Antigua 
Barbuda   $0  $3  $0 

Belize   3  0  0    Belize   $11  $0  $0 

Kuwait   3  0  0    Kuwait   $10  $0  $0 

Mexico   2  0  0    Mexico   $4  $0  $0 

Total  340  250  237    Total  $843  $644  $566 

Source: United States International Trade Commission 
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United States – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 

 Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   0  0  7  73  81  0  0  92  1,194  1,000 

Japan   1,205  1,041  1,086  908  926  602  1,070  956  856  883 

Jamaica   0  19  21  29  55  41  4  13  12  15 

Trin & Tobago   0  0  0  0  6  8  3  1  5  7 

Mexico   2  9  32  7  18  20  66  0  1  2 

Korea   23  28  54  98  142  17  58  5  0  0 

Other  72  17  99  80  119  145  27  13  3  22 

Total  1,303  1,115  1,300  1,194  1,347  834  1,228  1,079  2,071  2,173 

 
 

United States – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Japan   $2,287  $1,940  $2,108  $1,973  $1,921  $1,033  $2,268  $2,173  $1,941  $1,909 

Spain   $0  $0  $20  $220  $168  $0  $0  $103  $1,821  $1,403 

Jamaica   $0  $24  $31  $48  $106  $55  $9  $31  $29  $35 

Trin & Tobago   $0  $0  $0  $0  $12  $18  $9  $3  $9  $15 

Mexico   $7  $16  $39  $14  $38  $32  $95  $0  $3  $3 

Korea   $34  $40  $87  $145  $213  $26  $93  $8  $0  $0 

Other  $145  $45  $184  $178  $255  $278  $51  $30  $11  $29 

Total  $2,473  $2,066  $2,468  $2,578  $2,714  $1,442  $2,523  $2,346  $3,815  $3,744 

Source: United States International Trade Commission 
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United States – Imports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   71,585  61,500  68,343  66,228  71,039  91,041  67,100  71,139  70,707  74,471 

Greece   17,287  16,550  22,055  18,916  21,713  25,147  26,074  24,554  28,568  25,608 

Morocco   10,652  14,837  15,306  17,040  11,945  15,700  16,920  14,550  14,511  15,354 

Italy   1,818  1,668  1,762  2,117  2,260  3,020  3,403  4,019  4,645  4,454 

Turkey   3,382  2,300  3,609  3,300  3,101  3,681  3,832  3,783  3,703  3,611 

Mexico   27  71  11  32  81  49  36  10,757  9,160  3,585 

Portugal   1,651  1,311  1,692  2,176  2,072  1,665  2,467  2,285  1,752  2,146 

Egypt   2,307  1,976  4,480  4,976  4,292  3,450  1,752  2,885  2,575  1,773 

Peru   1,361  1,169  1,646  1,583  1,176  1,501  1,512  1,134  1,038  1,077 

Argentina   6,502  9,087  22,251  8,597  12,183  15,575  5,819  5,434  5,128  1,021 

Israel   795  897  1,122  960  825  1,051  737  811  811  902 

France   859  859  828  674  695  798  820  732  766  792 

Canada   1  1  93  232  215  233  248  239  201  119 

Other  657  739.5  1420  708  1067.9  1179  855  640  741  828 

Total  118,883  112,965  144,618  127,538  132,664  164,089  131,573  142,962  144,305  135,742 

 
 

United States – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   $187,492  $173,103  $220,177  $235,222  $214,248  $242,460  $201,171  $192,684  $198,052  $225,154 

Greece   $61,858  $54,456  $80,521  $80,377  $76,855  $87,662  $100,250  $94,647  $102,233  $115,544 

Morocco   $20,956  $29,794  $38,018  $46,240  $32,195  $39,141  $41,004  $36,071  $35,298  $37,958 

Italy   $7,378  $7,316  $8,114  $11,525  $10,381  $12,567  $14,055  $16,051  $19,541  $20,730 

Turkey   $7,454  $5,354  $8,153  $8,813  $8,022  $8,735  $10,232  $10,258  $9,658  $9,268 

Mexico   $74  $118  $23  $47  $136  $107  $70  $7,047  $6,041  $2,507 

Portugal   $2,657  $2,390  $3,639  $5,547  $4,567  $3,403  $5,011  $4,337  $3,308  $3,809 

Egypt   $3,652  $3,534  $7,973  $9,953  $7,502  $6,984  $3,392  $5,460  $4,638  $3,554 

Peru   $2,430  $2,631  $3,266  $3,729  $3,037  $4,047  $4,177  $4,245  $4,461  $4,482 

Argentina   $11,145  $16,323  $35,675  $20,490  $21,259  $22,859  $10,563  $8,757  $6,303  $1,566 

Israel   $1,436  $1,650  $1,965  $2,199  $2,090  $2,442  $1,931  $2,127  $2,152  $2,148 

France   $3,655  $3,789  $4,131  $3,684  $3,712  $3,700  $4,447  $3,628  $3,992  $4,391 

Canada   $11  $10  $624  $1,540  $1,547  $1,664  $1,870  $1,858  $1,518  $705 

Other  $1,418  $1,557  $1,951  $1,734  $2,090  $2,345  $2,153  $1,555  $1,874  $2,217 

Total  $311,614  $302,023  $414,228  $431,102  $387,641  $438,118  $400,325  $388,727  $399,067  $434,030 

Source: United States International Trade Commission 
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United States – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   71,528  61,243  67,564  65,589  67,112  69,865  65,293  70,067  67,811  71,652 

Greece   17,233  16,537  21,879  18,842  21,682  25,127  25,872  24,360  28,446  25,470 

Morocco   10,078  14,492  15,047  16,900  11,864  15,561  16,824  14,461  14,416  15,153 

Italy   1,815  1,662  1,759  2,113  2,231  3,020  3,349  3,999  4,643  4,430 

Turkey   3,338  2,264  3,553  3,296  3,093  3,679  3,830  3,778  3,691  3,609 

Portugal   1,651  1,302  1,692  2,176  2,072  1,665  2,467  2,285  1,752  2,146 

Egypt   2,307  1,976  4,480  4,976  4,292  3,439  1,752  2,859  2,575  1,761 

Argentina   6,488  9,087  11,056  8,527  9,808  13,945  5,819  5,434  5,128  1,021 

Peru   1,077  919  1,132  1,212  868  1,124  1,046  983  928  969 

Israel   675  824  1,111  915  766  1,014  709  783  784  881 

France   857  857  827  672  695  798  820  732  766  792 

Canada   1  1  93  232  215  233  248  239  201  119 

Other  619  602.5  653  705  957.9  1207  815  618  714  806 

Total  117,668  111,766  130,846  126,155  125,655  140,678  128,844  130,598  131,853  128,809 

 
 

United States – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   $187,263  $172,422  $218,234  $233,432  $205,042  $208,543  $197,630  $190,781  $194,146  $221,620 

Greece   $61,758  $54,394  $79,925  $80,079  $76,783  $87,613  $99,648  $93,943  $101,817  $115,054 

Morocco   $20,051  $29,214  $37,509  $45,970  $32,037  $38,867  $40,841  $35,903  $35,084  $37,481 

Italy   $7,366  $7,290  $8,098  $11,502  $10,257  $12,567  $13,841  $15,990  $19,529  $20,631 

Turkey   $7,372  $5,268  $8,081  $8,800  $8,000  $8,722  $10,230  $10,250  $9,631  $9,264 

Portugal   $2,657  $2,365  $3,639  $5,547  $4,567  $3,403  $5,011  $4,337  $3,308  $3,809 

Egypt   $3,652  $3,534  $7,973  $9,953  $7,502  $6,958  $3,392  $5,417  $4,638  $3,534 

Argentina   $11,116  $16,323  $22,523  $20,395  $18,464  $20,481  $10,563  $8,757  $6,303  $1,566 

Peru   $1,989  $2,134  $2,422  $3,142  $2,515  $3,443  $3,350  $3,764  $3,946  $4,012 

Israel   $1,223  $1,511  $1,942  $2,028  $1,874  $2,376  $1,892  $2,067  $2,082  $2,111 

France   $3,641  $3,781  $4,128  $3,673  $3,712  $3,700  $4,447  $3,628  $3,992  $4,391 

Canada   $11  $10  $624  $1,540  $1,547  $1,664  $1,870  $1,858  $1,518  $705 

Other  $1,376  $1,410  $1,423  $1,725  $2,003  $2,411  $2,028  $1,500  $1,825  $2,169 

Total  $309,473  $299,655  $396,521  $427,786  $374,303  $400,749  $394,743  $378,194  $387,817  $426,347 

Source: United States International Trade Commission 
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United States – Imports 
Black Sliced Olives* 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   22,159  19,560  23,914  23,353  22,681  22,551  22,773  25,022  24,924  27,469 

Morocco   9,240  13,669  14,263  15,840  10,731  14,798  15,367  13,127  13,764  13,880 

Greece   7,930  7,814  9,421  7,617  8,590  9,607  9,392  9,558  9,971  10,861 

Portugal   1,523  1,214  1,630  2,103  1,997  1,426  2,260  2,211  1,589  2,035 

Egypt   1,897  1,852  3,470  3,781  2,394  2,850  1,441  1,857  2,048  1,401 

Turkey   1,932  1,108  1,897  1,554  1,299  1,712  1,885  1,618  1,472  1,353 

Italy   609  560  593  744  701  733  702  805  622  650 

Argentina   1,750  2,579  3,280  2,575  2,130  1,576  1,360  1,427  1,098  452 

Peru   840  490  815  810  409  611  499  422  327  313 

France   313  289  261  195  291  406  384  282  352  309 

Chile   128  116  121  91  97  131  165  73  70  83 

Lebanon   50  67  69  85  52  89  74  73  87  83 

Israel   95  158  207  139  116  129  86  68  83  79 

Other  68  138  96  51  143  66  44  26  34  35 

Total  48,534  49,614  60,037  58,938  51,631  56,685  56,432  56,569  56,441  59,003 

 
 

United States – Imports 
Black Sliced Olives* 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   $39,806  $40,489  $59,757  $62,783  $55,522  $53,788  $53,839  $52,273  $53,576  $58,224 

Morocco   $18,420  $27,685  $35,776  $43,423  $28,813  $36,553  $36,408  $31,695  $33,166  $34,131 

Greece   $30,440  $25,316  $34,039  $33,137  $31,164  $36,417  $39,086  $38,974  $38,378  $48,612 

Portugal   $2,397  $2,202  $3,534  $5,302  $4,412  $2,948  $4,576  $4,173  $3,048  $3,632 

Egypt   $3,239  $3,306  $6,914  $8,050  $4,916  $5,841  $2,765  $3,599  $3,364  $2,470 

Turkey   $4,034  $2,394  $4,188  $4,036  $3,378  $4,183  $5,139  $4,400  $3,831  $3,546 

Italy   $2,665  $2,374  $2,743  $4,140  $3,251  $3,287  $3,341  $3,493  $3,367  $3,305 

Argentina   $2,902  $4,618  $6,945  $5,945  $5,090  $3,843  $3,192  $2,962  $2,290  $882 

Peru   $1,411  $893  $1,710  $1,960  $822  $1,589  $1,247  $1,207  $1,013  $950 

France   $1,305  $1,194  $1,280  $1,129  $1,593  $1,801  $2,051  $1,359  $1,830  $1,608 

Chile   $260  $257  $290  $245  $290  $478  $467  $217  $204  $194 

Lebanon   $87  $135  $140  $196  $116  $201  $162  $162  $191  $195 

Israel   $162  $265  $344  $306  $287  $304  $231  $205  $223  $204 

Other  $182  $297  $217  $164  $293  $273  $237  $103  $146  $130 

Total  $107,313  $111,426  $157,876  $170,815  $139,945  $151,505  $152,742  $144,823  $144,627  $158,084 

Source: United States International Trade Commission 
*Note: Black sliced olives denote HTS numbers 2005.70.50.30, 2005.70.50.60, 2005.70.60.20, 2005.70.60.30, 2005.70.60.50, 
2005.70.60.60, 2005.70.60.70, 2005.70.70.00, and 2005.70.75.00. 
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United States – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

  United States – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in thousands of U.S. dollars) 
 Country  2012  2013  2014    Country  2012  2013  2014 

Mexico   10,739  9,152  3,569    Mexico   $7,001  $6,010  $2,461 

Greece   19  24  22    Greece   $65  $79  $77 

Italy   0  1  11    Italy   $0  $3  $45 

Bangladesh   2  0  2    Bangladesh   $3  $0  $4 

Total  10,760  9,177  3,604    Total  $7,069  $6,092  $2,586 

Source: United States International Trade Commission 
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United States – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   57  257  779  638  3,927  21,176  1,811  1,073  2,896  2,821 

Greece   21  9  172  73  32  2  162  174  97  110 

Peru   221  218  471  364  304  359  433  115  92  85 

Italy   1  6  6  3  27  0  161  55  118  63 

Israel   119  73  11  45  59  37  28  28  27  21 

Jordan   0  13  24  19  33  17  18  9  18  14 

Turkey   19  0  2  0  4  0  0  0  10  0 

Argentina   15  0  11,207  70  2,375  1,629  0  0  0  0 

Other  56  156  144  18  8  0  13  56  17  17 

Total  509  731  12,818  1,230  6,769  23,220  2,627  1,509  3,276  3,131 

 
 

United States – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain   $229  $680  $1,942  $1,789  $9,205  $33,917  $3,548  $1,903  $3,906  $3,534 

Peru   $363  $415  $746  $567  $513  $547  $705  $393  $461  $405 

Greece   $66  $48  $580  $291  $71  $7  $487  $632  $333  $385 

Italy   $7  $25  $23  $19  $119  $0  $601  $191  $376  $204 

Jordan   $0  $8  $29  $35  $62  $22  $32  $18  $39  $39 

Israel   $213  $139  $22  $171  $216  $66  $39  $60  $70  $36 

Turkey   $38  $0  $7  $0  $11  $0  $0  $0  $24  $0 

Argentina   $29  $0  $13,166  $96  $2,796  $2,377  $0  $0  $0  $0 

Other  $102  $299  $228  $25  $10  $0  $35  $120  $36  $24 

Total  $1,047  $1,614  $16,743  $2,994  $13,004  $36,937  $5,447  $3,317  $5,245  $4,628 

Source: United States International Trade Commission 
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United States – Imports 
0712.90.15: Dried Olives, Not Ripe 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Morocco   220  84  121  55  3  2  2  1  4  15 

Italy   2  0  0  0  0  0  0  0  0  0 

Peru   1  0  0  0  0  0  0  0  0  0 

China   3  0  0  0  0  0  0  0  0  0 

Total  226  84  121  55  3  2  2  1  4  15 

 
 

United States – Imports 
0712.90.15: Dried Olives, Not Ripe 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Morocco   $338  $178  $242  $132  $14  $7  $8  $3  $12  $46 

Italy   $5  $0  $0  $0  $0  $0  $0  $0  $0  0 

Peru   $2  $0  $0  $0  $0  $0  $0  $0  $0  0 

China   $7  $0  $0  $0  $0  $0  $0  $0  $0  0 

Total  $352  $178  $242  $132  $14  $7  $8  $3  $12  $46 

Source: United States International Trade Commission 
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United States – Imports 
0712.90.20: Dried Olives, Ripe 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Morocco   354  210  98  85  78  137  93  88  91  187 

Peru   62  32  43  7  3  18  33  35  18  23 

Germany   0  92  635  0  103  0  39  0  0  16 

Greece   32  4  4  1  0  18  40  1  1  7 

Turkey   29  36  54  4  4  3  2  5  2  1 

China   2  7  4  1  26  1  4  1  1  1 

Italy   0  0  0  0  1  0  0  0  0  1 

Other  7  4  11  1  21  12  0  0  0  0 

Total  487  384  849  99  236  189  213  130  113  236 

 
 

United States – Imports 
0712.90.20: Dried Olives, Ripe 
(in thousands of U.S. dollars) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Morocco   $568  $319  $174  $137  $144  $268  $154  $165  $202  $432 

Peru   $75  $82  $99  $20  $8  $56  $122  $88  $54  $65 

Germany   $0  $50  $350  $0  $109  $0  $104  $0  $0  $41 

Greece   $34  $14  $16  $7  $0  $42  $115  $8  $4  $28 

China   $6  $15  $12  $3  $26  $10  $23  $4  $4  $5 

Turkey   $49  $86  $65  $14  $11  $13  $2  $9  $3  $4 

Italy   $0  $0  $0  $3  $6  $0  $0  $0  $0  $3 

Other  $19  $9  $28  $6  $16  $36  $0  $0  $0  $0 

Total  $752  $576  $744  $190  $320  $425  $521  $273  $268  $577 

Source: United States International Trade Commission 
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Spain – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  77,579  66,257  69,592  65,852  75,924  69,462  67,255  70,874  69,738  72,848 

Italy  38,570  3,580  4,264  33,295  31,491  35,171  41,307  43,017  38,810  48,265 

Russia   42,057  43,410  49,322  34,534  34,237  47,696  43,174  46,877  42,387  46,005 

Germany   18,821  387  2,104  25,271  27,261  29,995  32,343  33,270  32,261  35,640 

France  27,627  5,423  6,421  24,140  26,973  28,317  25,995  29,016  28,006  33,868 

Brazil  1,020  504  849  1,679  1,099  7,239  2,054  15,536  8,108  30,198 

U.K.  14,195  111  384  12,869  16,148  18,844  18,376  19,607  21,364  21,723 

Saudi Arabia  12,047  12,974  11,810  14,760  11,934  12,317  14,747  16,114  17,099  17,439 

Portugal  11,142  2,928  3,180  15,594  13,902  13,855  14,186  16,275  14,249  14,999 

Canada  10,776  9,712  8,442  10,279  10,072  9,662  9,906  12,971  10,562  11,659 

Poland  5,990  298  775  5,353  6,602  7,222  7,056  10,883  12,233  9,225 

Mexico  5,632  5,213  5,814  5,250  5,144  5,932  6,125  5,940  6,115  7,128 

Venezuela  2,417  1,685  1,860  1,785  2,127  3,280  3,077  5,153  7,045  3,542 

Other*  58,199  46,322  50,890  82,261  71,227  82,790  86,436  105,775  87,396  104,824 

Total  326,072  198,804  215,707  332,920  334,140  371,782  372,037  431,309  395,370  457,362 

Source: Eurostat 
*NOTE: Spain exports to over 130 different countries.  
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Spain – Exports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  €154,019  €143,173  €162,103  €159,243  €156,406  €160,795  €149,976  €147,567  €147,717  €163,936 

Italy  €43,025  €46,936  €49,710  €51,215  €46,936  €48,739  €55,245  €56,474  €52,431  €61,285 

Russia  €54,593  €59,002  €69,978  €50,747  €49,939  €67,521  €60,166  €61,028  €58,154  €61,948 

Germany   €28,142  €31,967  €40,226  €43,183  €42,217  €41,752  €44,063  €44,247  €42,330  €47,339 

France  €33,950  €32,511  €40,440  €44,149  €41,263  €42,116  €39,232  €38,918  €37,351  €43,308 

Brazil  €8,394  €11,164  €9,751  €13,256  €11,269  €10,627  €10,792  €11,627  €10,753  €30,859 

U.K.  €17,643  €19,463  €18,050  €22,620  €18,828  €20,763  €23,619  €25,967  €30,863  €31,137 

Saudi Arabia  €21,219  €24,415  €22,836  €24,686  €26,237  €28,208  €27,267  €28,024  €30,743  €31,005 

Portugal  €8,130  €6,916  €9,113  €9,973  €10,826  €11,017  €10,682  €14,709  €16,505  €12,033 

Canada  €9,162  €9,250  €11,131  €9,939  €8,747  €10,602  €13,277  €10,911  €11,077  €15,548 

Poland  €14,852  €14,599  €13,659  €15,479  €15,302  €14,334  €13,931  €17,137  €14,576  €15,378 

Mexico  €1,056  €647  €1,016  €1,721  €1,056  €6,939  €2,830  €16,755  €10,082  €13,102 

Venezuela  €3,261  €2,989  €4,012  €4,012  €3,424  €4,691  €4,517  €7,165  €10,469  €5,099 

Other*  €82,701  €109,709  €123,617  €137,762  €115,001  €129,402  €131,673  €144,564  €134,590  €155,384 

Total  €480,146  €512,740  €575,643  €587,985  €547,452  €597,506  €587,270  €625,094  €607,642  €687,362 

Source: Eurostat 
*NOTE: Spain exports to over 130 different countries.  
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Spain – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  77,579  66,246  69,589  65,852  67,519  69,184  67,223  70,874  69,731  72,835 

Russia  42,057  43,410  49,322  34,534  34,237  47,696  43,174  46,877  42,365  46,005 

Italy  35,088  19  0  30,842  29,969  32,986  38,870  39,838  36,675  45,656 

Germany   18,661  0  0  23,434  25,531  28,190  31,069  30,543  29,446  31,485 

France  21,961  4  6  21,862  25,774  27,929  25,565  27,068  25,812  30,835 

Brazil  1,020  504  849  1,679  1,079  6,969  1,840  12,750  4,861  24,625 

U.K.  14,152  0  35  12,652  15,837  18,763  18,370  19,606  21,360  21,678 

Saudi Arabia  12,047  12,974  11,810  14,760  11,934  12,317  14,747  16,114  17,096  17,321 

Canada  10,776  9,712  8,441  10,279  10,072  9,662  9,906  12,971  10,475  11,292 

Poland  5,974  0  0  4,972  6,472  7,068  6,889  10,437  11,969  8,878 

Portugal  7,371  0  0  10,375  7,664  7,675  7,256  7,378  7,349  8,856 

Ukraine  3,562  10,855  15,714  16,434  9,754  10,740  11,009  8,370  6,657  7,591 

Mexico  5,388  5,078  5,772  5,250  5,144  5,932  6,125  5,940  6,115  7,128 

Netherlands  2,603  0  0  6,156  5,482  6,024  5,871  6,794  6,008  6,958 

Sweden  6,136  0  0  5,218  5,074  5,194  4,823  6,382  5,531  5,969 

Venezuela  2,380  1,681  1,860  1,785  2,078  3,096  2,998  4,865  6,352  3,066 

Other  44,327  34,304  33,557  51,907  48,904  59,116  62,602  81,004  67,841  82,718 

Total  311,079  184,786  196,954  317,990  312,522  358,539  358,335  407,812  375,641  432,894 

Source: Eurostat 
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Spain – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  €154,019  €143,161  €162,098  €159,243  €150,418  €160,522  €149,960  €147,567  €147,700  €163,910 

Russia  €54,593  €59,002  €69,978  €50,747  €49,939  €67,521  €60,166  €61,028  €58,127  €61,948 

Italy  €37,659  €40,732  €41,979  €46,618  €44,452  €45,609  €52,075  €52,114  €49,313  €57,691 

Germany   €27,832  €31,092  €33,492  €37,861  €38,563  €37,982  €41,108  €35,936  €35,729  €39,777 

France  €24,165  €21,962  €26,659  €39,294  €39,923  €41,607  €38,763  €37,107  €35,383  €40,615 

Brazil  €1,056  €647  €1,016  €1,721  €1,028  €6,716  €2,575  €14,836  €7,062  €25,482 

U.K.  €21,138  €24,202  €22,098  €24,241  €25,601  €28,033  €27,253  €28,022  €30,733  €31,065 

Saudi Arabia  €17,643  €19,463  €18,050  €22,620  €18,828  €20,763  €23,619  €25,967  €30,852  €30,914 

Canada  €14,852  €14,599  €13,656  €15,479  €15,302  €14,334  €13,931  €17,137  €14,509  €15,276 

Poland  €8,084  €6,225  €7,059  €8,955  €10,517  €10,644  €10,285  €13,969  €15,872  €14,562 

Portugal  €5,710  €8,183  €6,407  €9,299  €7,585  €7,063  €6,737  €6,947  €6,587  €8,347 

Ukraine  €3,933  €13,277  €19,920  €21,992  €13,519  €15,109  €14,570  €10,616  €9,392  €9,357 

Mexico  €8,886  €9,056  €11,067  €9,939  €8,747  €10,602  €13,277  €10,911  €11,077  €13,102 

Netherlands  €3,679  €4,207  €6,779  €8,426  €7,355  €8,455  €7,359  €8,397  €7,892  €10,308 

Sweden  €8,142  €10,727  €9,640  €8,757  €7,749  €7,271  €6,735  €8,218  €7,659  €8,361 

Venezuela  €3,229  €2,984  €4,012  €4,012  €3,379  €4,333  €4,401  €6,895  €9,655  €4,604 

Other  €68,318  €83,469  €90,433  €101,143  €89,150  €103,056  €106,374  €121,705  €114,677  €124,400 

Total  €462,941  €492,988  €544,345  €570,347  €532,056  €589,619  €579,189  €607,372  €592,221  €659,720 

Source: Eurostat 
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Spain – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

  Spain – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of Euros) 
 Country  2012  2013  2014    Country  2012  2013  2014 

France  1,838  2,047  2,117    France  €1,716  €1,812  €1,990 

Germany   846  384  1,882    Germany   €3,778  €947  €2,199 

Italy  69  137  176    Italy  €211  €200  €241 

Greece  0  50  157    Greece  €0  €72  €252 

Saudi Arabia  0  0  118    Saudi Arabia  0  0  €90 

Portugal  80  202  103    Portugal  €68  €186  €136 

Poland  233  58  70    Poland  €210  €56  €82 

Malta  47  58  9    Malta  €88  €112  €30 

Ceuta   17  19  9    Ceuta   €29  €32  €17 

Belgium   71  0  4    Belgium   €98  €2  €6 

Lithuania  22  42  1    Lithuania  €20  €37  €7 

Sweden  1,096  1  0    Sweden  €672  €3  €0 

Denmark  619  1  0    Denmark  €410  €6  €3 

Algeria  10  0  0    Algeria  €5  €0  €0 

Other  20  29  172    Other  €449  €80  €203 

Total  4,967  3,027  4,818    Total  €7,753  €3,543  €5,256 

Source: Eurostat 
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Spain – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
 Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Portugal  6,698  8,817  6,930  6,180  6,238  5,219  3,180  2,928  3,771  6,040 

Brazil  3,246  2,786  214  270  19  0  0  0  0  5,573 

Italy  1,999  3,110  2,437  2,186  1,522  2,453  4,264  3,561  3,482  2,433 

Germany   2,431  1,882  1,274  1,805  1,731  1,838  2,104  387  160  2,272 

France  147  110  430  388  1,199  2,278  6,415  5,419  5,667  916 

Venezuela  693  289  79  185  49  0  0  4  38  476 

Czech Rep.   360  416  384  287  307  461  190  155  220  401 

Poland  205  213  167  154  130  381  775  298  16  277 

India  178  144  202  211  87  67  63  81  38  115 

Other  744  765  1,586  1,577  10,336  2,234  1,762  1,185  1,601  1,149 

Total  16,703  18,531  13,702  13,243  21,618  14,930  18,753  14,017  14,992  19,652 

 
 

Spain – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Portugal  €2,685  €2,981  €3,344  €3,957  €3,685  €3,564  €4,055  €4,613  €3,980  €3,551 

Brazil  €0  €0  €0  €0  €27  €223  €255  €1,919  €3,020  €5,378 

Italy  €5,366  €6,204  €7,731  €4,596  €2,484  €3,130  €3,169  €4,149  €2,918  €3,353 

Germany   €310  €875  €6,734  €5,323  €3,653  €3,770  €2,955  €4,534  €5,654  €5,363 

France  €9,785  €10,550  €13,781  €4,856  €1,340  €509  €469  €96  €157  €704 

Venezuela  €32  €4  €0  €0  €45  €358  €116  €269  €814  €495 

Czech Rep.   €400  €316  €452  €1,142  €757  €741  €830  €1,005  €948  €923 

Poland  €45  €691  €2,054  €1,018  €309  €374  €397  €530  €577  €734 

India  €40  €109  €81  €88  €119  €346  €389  €267  €302  €184 

Other  €12,048  €12,889  €17,762  €10,027  €11,789  €4,169  €3,578  €1,669  €1,773  €1,702 

Total  €30,709  €34,618  €51,939  €31,007  €24,208  €17,184  €16,214  €19,052  €20,142  €22,385 

Source: Eurostat 
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Spain – Imports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Portugal  2,553  538  93  2,996  853  3,276  4,540  5,381  18,443  17,282 

Egypt  1,262  2,318  4,250  2,921  730  349  273  510  1,580  6,270 

United States  125  325  77  186  433  425  46  232  868  2,467 

Morocco  380  781  502  1,119  779  1,263  1,369  1,169  1,606  2,088 

Greece  175  6  4  485  693  671  1,113  1,160  1,324  1,022 

Italy  3  0  1  9  4  19  19  12  186  512 

Turkey  90  510  37  88  0  75  57  48  566  309 

Argentina  2,231  15,102  4,551  165  157  755  40  432  1,310  0 

Other  182  354  412  267  159  350  309  486  235  1,558 

Total  7,001  19,935  9,927  8,236  3,808  7,198  7,766  9,431  27,176  31,507 

 
 

Spain – Imports 
ALL TABLE OLIVES 

(In thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Portugal  €1,600  €1,419  €695  €1,695  €802  €2,094  €2,798  €2,552  €6,465  €8,317 

Egypt  €816  €1,420  €2,883  €2,339  €791  €411  €361  €576  €1,875  €8,051 

United States  €187  €481  €195  €398  €1,012  €868  €99  €289  €1,084  €3,465 

Morocco  €352  €682  €680  €1,252  €933  €1,416  €1,664  €1,317  €1,744  €2,170 

Greece  €345  €637  €718  €1,324  €1,391  €1,343  €2,355  €2,498  €2,837  €1,913 

Italy  €10  €6  €65  €27  €44  €53  €66  €87  €439  €746 

Turkey  €86  €602  €45  €99  €0  €96  €70  €83  €409  €235 

Argentina  €1,774  €12,784  €4,069  €124  €174  €802  €40  €366  €1,077  €0 

Other  €340  €603  €636  €496  €333  €511  €467  €709  €402  €3,002 

Total  €5,509  €18,633  €9,986  €7,755  €5,481  €7,594  €7,919  €8,477  €16,331  €27,899 

Source: Eurostat 
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Spain – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Egypt  743  1,281  1,708  1,719  730  325  273  485  1,474  6,250 

Portugal  1,502  211*  894*  804  777  2,838  4,131  1,190  1,594  4,204 

Morocco  380  781  502  1,093  778  1,261  1,367  1,169  1,587  2,078 

Greece  166  445*  166*  478  688  666  1,107  1,153  1,307  996 

United States  125  325  77  186  433  425  46  232  868  750 

Turkey  71  486  37  88  0  75  19  48  554  309 

France  7  0  0  27  37  26  17  11  44  187 

Peru  14  0  0  0  2  1  5  4  24  165 

Canada  12  24  68  0  0  19  0  19  33  7 

India  0  0  53  0  0  4  0  3  10  3 

Argentina  189  2,456  3,155  165  0  698  40  432  1,310  0 

Iraq  0  0  0  0  0  0  0  0  12  0 

Other  135  77  110  192  55  276  207  265  35  1,267 

Total  3,344  5,431  5,709  4,752  3,499  6,630  7,211  5,012  9,911  16,216 

 
 

Spain – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Egypt  €558  €856  €1,388  €1,517  €791  €388  €361  €556  €1,767  €8,041 

Portugal  €1,210  €1,252  €665  €761  €750  €1,860  €2,555  €1,114  €1,007  €1,885 

Morocco  €352  €682  €680  €1,231  €930  €1,414  €1,662  €1,317  €1,709  €2,154 

Greece  €300  €605  €688  €1,261  €1,363  €1,318  €2,324  €2,458  €2,766  €1,832 

United States  €187  €481  €195  €398  €1,012  €868  €99  €289  €1,083  €1,306 

Turkey  €74  €578  €45  €99  €0  €96  €24  €83  €398  €235 

France  €21  €125  €75  €81  €88  €59  €54  €51  €69  €255 

Peru  €18  €0  €0  €0  €5  €5  €16  €13  €39  €277 

Canada  €19  €27  €135  €0  €0  €32  €0  €28  €36  €19 

India  €0  €0  €12  €0  €0  €8  €0  €8  €18  €2 

Argentina  €190  €2,235  €2,849  €124  €0  €747  €40  €366  €1,077  €0 

Iraq  €0  €0  €0  €0  €0  €0  €0  €0  €14  €0 

Other  €277  €183  €223  €301  €136  €380  €280  €405  €279  €2,193 

Total  €3,205  €7,024  €6,956  €5,775  €5,076  €7,191  €7,414  €6,691  €10,284  €18,198 

Source: Eurostat 
*Data obtained from the United Nations Comtrade Database.   
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Spain – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 

  Spain – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of Euros) 
Country  2012  2013  2014    Country  2012  2013  2014 

Portugal  3,925  10,265  11,104    Portugal  €1,283  €4,905  €5,512 

Netherlands  49  32  0    Netherlands  €27  €28  €5 

Morocco  0  17  0    Morocco  €0  €32  €0 

Belgium  4  9  1    Belgium   €14  €7  €1 

Italy  0  3  2    Italy  €1  €10  €9 

Greece  2  3  10    Greece  €6  €9  €30 

U.K.  0  2  0    U.K.  €2  €0  €0 

France  41  0  2    France  €61  €1  €11 

Romania  0  0  2    Romania  0  0  €1 

Total  4,021  10,330  11,121    Total  €1,393  €4,991  €5,569 

Source: Eurostat 
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Spain – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Portugal  1,051  538  93  2,192  76  438  409  267  6,585  1,974 

United States  0  0  0  0  0  0  0  0  0  1,717 

Italy  0  0  1  8  2  16  16  4  174  157 

Egypt  520  1,037  2,542  1,202  0  24  0  25  106  20 

Venezuela  0  0  0  0  0  0  0  0  36  0 

Greece  9  6  4  7  5  5  6  5  14  16 

Turkey  19  24  0  0  0  0  38  0  12  0 

Belgium   4  76  57  48  26  27  84  66  3  0 

Morocco  0  0  0  26  2  2  2  0  2  10 

France  13  2  8  0  23  0  0  0  1  0 

U.K.  0  0  0  0  19  0  0  2  1  65 

Argentina  2,041  12,646  1,396  0  157  57  0  0  0  0 

Other  1  175  116  0  0  0  1  29  1  211 

Total  3,658  14,504  4,217  3,483  309  568  555  398  6,934  4,170 

 
 

Spain – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Portugal  €389  €167  €30  €934  €52  €234  €243  €155  €553  €920 

United States  0  0  0  0  0  0  0  0  0  €2,159 

Italy  €0  €0  €18  €24  €32  €40  €50  €57  €277  €366 

Egypt  €259  €564  €1,494  €822  €0  €24  €0  €20  €108  €10 

Venezuela  €0  €0  €0  €0  €0  €0  €0  €0  €41  €0 

Greece  €44  €32  €30  €63  €29  €25  €31  €35  €62  €52 

Turkey  €12  €24  €0  €0  €0  €0  €46  €0  €11  €0 

Belgium   €3  €82  €99  €114  €54  €37  €132  €107  €6  €0 

Morocco  €0  €0  €0  €21  €2  €2  €2  €0  €3  €16 

France  €12  €10  €11  €3  €24  €0  €0  €0  €13  €0 

U.K.  €0  €0  €0  €0  €37  €1  €0  €2  €1  €115 

Argentina  €1,584  €10,549  €1,219  €0  €174  €55  €0  €0  €0  €0 

Other  €0  €181  €127  €0  €0  €0  €2  €22  €3  €494 

Total  €2,304  €11,609  €3,029  €1,980  €405  €418  €505  €398  €1,078  €4,132 

Source: Eurostat   
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Egypt – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  127  72  849  4,470  5,431  4,475  3,749  5,307  7,643 

Algeria  0  0  0  474  1,474  122  389  2,600  6,209 

Iraq  12  19  121  1,560  3,520  2,130  2,063  3,268  5,725 

Saudi Arabia  24  0  479  1,352  3,109  1,521  1,382  1,532  2,117 

Spain  0  253  545  1,142  562  354  185  366  1,747 

Italy  330  163  311  1,224  449  671  134  846  1,432 

Greece  171  105  117  535  22  64  0  1,018  1,427 

Kuwait  0  30  81  420  529  468  616  938  51512 

U.A.E.  84  32  25  641  803  734  237  152  44413 

Pakistan  0  0  0  0  0  0  0  7  5114 

Other  1,011  448  985  9,619  9,166  6,934  3,528  6,760  6,986 

Total  1,758  1,121  3,513  21,437  25,064  17,471  12,282  22,794  34,296 

 
 

Egypt – Exports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  $46  $51  $579  $5,943  $8,894  $7,224  $7,920  $11,700  $17,915 

Algeria  $0  $0  $0  $310  $1,950  $104  $482  $5,684  $7,291 

Iraq  $7  $12  $95  $2,407  $7,821  $4,871  $4,226  $7,052  $11,692 

Saudi Arabia  $13  $0  $367  $2,024  $4,615  $2,266  $1,828  $3,341  $3,280 

Spain  $0  $169  $388  $1,454  $821  $612  $416  $800  $3,310 

Italy  $257  $173  $312  $1,718  $710  $1,380  $235  $1,889  $2,349 

Greece  $218  $66  $94  $819  $44  $57  $0  $2,210  $2,362 

Kuwait  $0  $20  $98  $747  $1,006  $805  $707  $2,091  $975 

U.A.E  $58  $28  $23  $1,000  $1,316  $1,004  $318  $331  $1,007 

Pakistan  $0  $0  $0  $0  $0  $0  $0  $17  $115 

Other  $811  $438  $872  $17,289  $14,638  $11,521  $7,252  $14,670  $10,413 

Total  $1,410  $957  $2,828  $33,713  $41,817  $29,843  $23,383  $49,786  $60,709 

Source: United Nations Comtrade Database 

   

                                                            
12 In the course of cross-referencing trade data, large discrepancies were found in reports issues by Comtrade. The data for this entry has been 
adjusted to better reflect trade with Egypt and its trading partner. Additionally, details on this adjustment can be found in the table entitled, 
“Egypt – Exports 0711.20: Olives, provisionally preserved, but suitable in that state for immediate consumption (in metric tons)” below on page 
36. 
13 Ibid. 
14 Ibid. 
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Egypt – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  124  72  588  2,786  3,394  2,197  2,027  3,210  6,347 

Iraq  0  19  121  1,123  2,142  1,914  1,824  2,993  5,155 

Algeria  0  0  0  436  888  101  134  1,899  4,910 

Saudi Arabia  0  0  225  1,178  2,483  999  1,133  1,173  2,036 

Spain  0  253  497  492  300  272  159  257  1,419 

Greece  138  105  117  373  0  64  0  840  1,248 

USA  275  88  192  3,018  3,273  3,122  1,192  3,149  788 

Jordan  3  0  0  115  149  181  170  177  688 

Sudan  0  0  0  0  0  0  0  452  713 

Kuwait  0  30  81  366  403  370  530  413  418 

Italy  330  163  311  980  272  516  134  342  576 

U.A.E.  78  32  25  599  646  730  225  113  444 

France  44  21  178  185  114  91  0  11  355 

Romania  0  0  83  2,223  255  178  31  114  406 

Israel  25  0  19  0  50  0  40  192  951 

Other  592  199  346  2,143  2,885  1,912  1,315  1,566  1,450 

Total  1,609  981  2,783  16,015  17,254  12,646  8,913  16,903  27,904 
Source: United Nations Comtrade Database 
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Egypt – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  $44  $51  $403  $4,239  $5,573  $3,882  $3,770  $6,888  $13,402 

Iraq  $0  $12  $95  $1,546  $4,824  $4,343  $3,659  $6,424  $10,469 

Algeria  $0  $0  $0  $288  $1,294  $81  $163  $4,075  $5,484 

Saudi Arabia  $0  $0  $139  $1,873  $3,848  $1,447  $1,432  $2,516  $3,190 

Spain  $0  $169  $340  $620  $451  $480  $349  $552  $2,537 

Greece  $176  $66  $94  $555  $0  $57  $0  $1,803  $2,071 

USA  $319  $171  $284  $6,091  $5,752  $6,193  $2,703  $6,758  $1,427 

Jordan  $3  $0  $0  $186  $234  $357  $239  $379  $1,157 

Sudan  $0  $0  $0  $0  $0  $0  $0  $970  $986 

Kuwait  $0  $20  $98  $690  $812  $728  $610  $887  $855 

Italy  $257  $173  $312  $1,345  $447  $1,097  $235  $734  $830 

U.A.E.  $55  $28  $23  $957  $1,101  $994  $299  $243  $812 

France  $35  $15  $127  $173  $182  $165  $0  $24  $629 

Romania  $0  $0  $36  $3,994  $474  $350  $65  $246  $623 

Israel  $5  $0  $7  $0  $71  $0  $51  $412  $564 

Other  $421  $211  $295  $4,093  $4,891  $2,616  $2,614  $3,360  $2,169 

Total  $1,315  $916  $2,255  $26,650  $29,953  $22,791  $16,189  $36,272  $47,205 

Source: United Nations Comtrade Database 
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Egypt – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Algeria  0  0  0  38  585  21  255  701  1,299 

Libya  3  0  261  1,684  2,037  2,277  1,722  2,098  1,297 

Italy  0  0  0  244  176  155  0  504  856 

Iraq  12  0  0  437  1,378  217  238  274  570 

Kuwait  0  0  0  54  125  98  86  525  97* 

U.A.E  6  0  0  43  157  4  11  38  N/A* 

Pakistan  0  0  0  0  0  0  0  7  N/A* 

Other  128  140  469  2,922  3,350  2,053  1,056  1,744  2,277 

Total  148  140  730  5,422  7,810  4,825  3,369  5,891  6,396 

 
 

Egypt – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Algeria  $0  $0  $0  $22  $657  $23  $319  $1,609  $1,807 

Libya  $2  $0  $176  $1,705  $3,321  $3,341  $4,150  $4,812  $4,512 

Italy  $0  $0  $0  $373  $263  $282  $0  $1,156  $1,518 

Iraq  $7  $0  $0  $861  $2,997  $528  $567  $629  $1,223 

Kuwait  $0  $0  $0  $57  $194  $76  $97  $1,204  $120* 

U.A.E  $3  $0  $0  $43  $215  $10  $19  $88  $195 

Pakistan  $0  $0  $0  $0  $0  $0  $0  $17  $48 

Other  $84  $41  $398  $4,001  $4,216  $2,791  $2,041  $4,001  $4,079 

Total  $96  $41  $574  $7,063  $11,863  $7,052  $7,194  $13,515  $13,502 

Source: United Nations Comtrade Database 
*NOTE:  The United Nations Comtrade Database reported Egyptian exports to Kuwait, UAE, and Pakistan to be 65,075, 28,055, 
and 21,113 MT, respectively.  This data exceed history normal and has been determined to be an error.  Import data for Kuwait 
from Egypt has been substituted. No import data was available for U.A.E. or Pakistan from Egypt. 
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Egypt – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Syria  0  4  0  5  0  165  318  0  180 

Egypt  0  0  0  0  0  0  0  0  162 

Greece  15  36  117  109  75  422  220  126  71 

Spain  0  0  0  0  3  44  122  5  60 

Jordan  0  0  0  0  0  13  10  0  26 

Italy  0  0  0  3  0  10  9  3  21 

Other  0  0  10  36  45  256  232  172  14 

Total  15  40  127  152  123  910  911  307  535 

 
 

Egypt – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Syria  $0  $3  $1  $5  $0  $125  $526  $0  $196 

Egypt  $0  $0  $0  $0  $0  $0  $0  $0  $164 

Greece  $18  $47  $199  $222  $282  $360  $405  $251  $222 

Spain  $0  $0  $0  $0  $3  $26  $122  $12  $76 

Jordan  $0  $0  $0  $0  $0  $22  $23  $0  $57 

Italy  $0  $0  $0  $2  $0  $6  $24  $8  $25 

Other  $0  $0  $5  $96  $148  $154  $342  $395  $36 

Total  $18  $50  $205  $326  $434  $694  $1,442  $666  $775 

Source: United Nations Comtrade Database 

   



 

38 
 

Egypt – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Syria  0  4  0  5  0  165  34  0  180 

Egypt  0  0  0  0  0  0  0  0  162 

Greece  15  36  96  109  75  422  132  34  71 

Spain  0  0  0  0  3  44  122  5  60 

Jordan  0  0  0  0  0  0  10  0  26 

Italy  0  0  0  3  0  10  9  3  21 

Lebanon  0  0  10  7  4  63  13  20  14 

Other  0  0  0  30  42  182  5  151  0 

Total  15  40  106  152  123  886  325  215  535 

 
 

Egypt – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Syria  $0  $3  $1  $5  $0  $125  $38  $0  $196 

Egypt  $0  $0  $0  $0  $0  $0  $0  $0  $164 

Greece  $18  $47  $195  $222  $282  $360  $276  $79  $222 

Spain  $0  $0  $0  $0  $3  $26  $122  $12  $76 

Jordan  $0  $0  $0  $0  $0  $0  $23  $0  $57 

Italy  $0  $0  $0  $2  $0  $6  $24  $8  $25 

Lebanon  $0  $0  $5  $16  $11  $38  $21  $47  $36 

Other  $0  $0  $0  $80  $137  $115  $7  $348  $0 

Total  $18  $50  $201  $326  $434  $671  $512  $494  $775 

Source: United Nations Comtrade Database 
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Egypt – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Greece  0  0  21  0  0  0  88  92  0 

Syria  0  0  0  0  0  0  284  0  0 

Tunisia  0  0  0  0  0  0  214  0  0 

France  0  0  0  0  0  11  0  0  0 

Jordan  0  0  0  0  0  13  0  0  0 

Total  0  0  21  0  0  25  586  92  0 

 
 

Egypt – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Greece  $0  $0  $3  $0  $0  $0  $129  $172  $0 

Syria  $0  $0  $0  $0  $0  $0  $488  $0  $0 

Tunisia  $0  $0  $0  $0  $0  $0  $314  $0  $0 

France  $0  $0  $0  $0  $0  $1  $0  $0  $0 

Jordan  $0  $0  $0  $0  $0  $22  $0  $0  $0 

Total  $0  $0  $3  $0  $0  $23  $930  $172  $0 

Source: United Nations Comtrade Database 
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Turkey – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Romania  23,684  20,014  22,666  10,478  11,840  17,497  17,091  16,261  13,880 

Iraq  1,172  2,428  1,626  2,488  5,638  9,586  13,022  12,431  13,705 

Bulgaria  5,304  5,702  6,778  15,097  13,408  11,428  8,482  10,151  11,441 

Germany  9,008  9,336  12,236  8,929  10,382  11,424  11,342  8,965  10,845 

United States  2,121  2,776  4,836  3,742  3,896  4,548  5,222  5,036  4,548 

Russia  493  435  624  268  150  385  884  1,142  1,651 

U.K.  633  825  820  888  912  954  1,100  1,359  1,160 

Netherlands  857  616  791  739  1,123  1,036  835  636  1,021 

Iran  216  148  127  462  2,894  2,300  1,774  546  757 

Free Zones  375  291  111  115  173  274  337  331  648 

Saudi Arabia  196  535  813  369  442  771  515  678  646 

Austria  316  296  507  396  539  483  556  608  599 

Spain  116  308  31  119  13  55  57  16  564 

France  367  449  356  373  438  423  708  419  557 

Cyprus  352  429  599  492  462  607  431  423  536 

Australia  723  703  773  852  1,163  818  816  769  524 

Other  3,693  3,229  4,608  4,101  4,117  5,440  5,662  5,554  6,211 

Total  49,627  48,522  58,299  49,905  57,589  68,029  68,832  65,325  69,292 

Source: United Nations Comtrade Database 
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Turkey – Exports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Romania  $18,313  $14,611  $18,646  $13,759  $12,716  $19,546  $19,614  $17,415  $15,263 

Iraq  $1,749  $3,441  $1,981  $3,574  $7,942  $14,458  $18,933  $19,321  $24,362 

Bulgaria  $3,133  $3,052  $4,588  $12,720  $9,927  $8,810  $6,533  $7,152  $8,459 

Germany  $21,177  $23,019  $29,280  $26,234  $28,366  $30,393  $33,608  $24,660  $30,990 

United States  $4,117  $4,759  $7,506  $7,114  $6,752  $7,987  $9,847  $9,739  $8,090 

Russia  $707  $633  $1,136  $498  $206  $507  $1,192  $1,492  $2,162 

U.K.  $1,722  $2,219  $2,305  $2,658  $2,641  $2,842  $3,418  $3,534  $3,006 

Netherlands  $2,006  $1,629  $2,175  $2,286  $2,990  $2,702  $2,677  $1,846  $3,020 

Iran  $368  $322  $305  $606  $2,811  $2,303  $2,204  $591  $657 

Free Zones  $793  $696  $286  $310  $478  $596  $762  $665  $1,270 

Saudi Arabia  $328  $943  $1,126  $825  $803  $1,430  $1,028  $1,385  $1,280 

Austria  $690  $682  $1,326  $1,203  $1,508  $1,352  $1,564  $1,464  $1,582 

Spain  $137  $402  $45  $197  $17  $94  $92  $14  $500 

France  $714  $1,029  $757  $1,172  $1,296  $1,271  $2,270  $1,204  $1,633 

Cyprus  $598  $736  $999  $996  $930  $1,311  $912  $825  $1,012 

Australia  $1,262  $1,203  $1,331  $1,834  $2,206  $1,595  $1,623  $1,455  $1,098 

Other  $6,064   $5,947   $8,435   $9,247   $8,375   $10,634   $11,972   $10,499   $10,919  

Total  $63,877  $65,323  $82,226  $85,234  $89,962  $107,831  $118,249  $103,261  $115,304 

Source: United Nations Comtrade Database  
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Turkey – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Romania  23,684  20,014  22,666  10,478  11,840  17,497  17,091  16,261  13,880 

Iraq  1,172  2,428  1,608  2,488  5,638  9,586  13,000  12,399  13,644 

Bulgaria  5,304  5,694  6,778  15,097  13,408  11,428  8,482  10,151  11,431 

Germany  9,007  9,301  12,236  8,929  10,379  11,417  11,342  8,964  10,835 

United States  2,120  2,752  4,814  3,742  3,896  4,548  5,218  5,036  4,512 

Russia  451  435  624  268  150  385  884  1,142  1,651 

U.K.  633  825  820  888  912  954  1,100  1,333  1,133 

Netherlands  851  616  791  739  1,123  1,036  835  636  1,019 

Free Zones  375  291  111  115  173  274  337  331  648 

Saudi Arabia  196  535  813  369  442  771  515  678  644 

Austria  316  296  507  396  513  464  543  608  599 

France  367  449  356  373  434  423  708  419  557 

Cyprus  350  429  599  492  461  607  431  423  533 

Australia  718  703  773  852  1,163  818  816  769  524 

Other  3,959  3,625  4,755  4,640  7,005  7,765  7,420  6,089  7,524 

Total  49,504  48,394  58,248  49,864  57,536  67,971  68,720  65,239  69,133 

Source: United Nations Comtrade Database 
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Turkey – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Romania  $18,313  $14,611  $18,646  $13,759  $12,716  $19,546  $19,614  $17,415  $15,263 

Iraq  $1,749  $3,441  $1,950  $3,574  $7,942  $14,458  $18,903  $19,289  $24,271 

Bulgaria  $3,133  $3,050  $4,588  $12,720  $9,927  $8,810  $6,533  $7,152  $8,439 

Germany  $21,175  $22,895  $29,280  $26,234  $28,362  $30,368  $33,608  $24,658  $30,974 

United States  $4,115  $4,716  $7,431  $7,114  $6,752  $7,987  $9,840  $9,739  $8,057 

Russia  $650  $633  $1,136  $498  $206  $507  $1,192  $1,492  $2,162 

U.K.  $1,722  $2,219  $2,305  $2,658  $2,641  $2,842  $3,418  $3,464  $2,916 

Netherlands  $1,985  $1,629  $2,175  $2,286  $2,990  $2,702  $2,677  $1,846  $3,006 

Free Zones  $793  $696  $286  $310  $478  $596  $762  $665  $1,270 

Saudi Arabia  $328  $943  $1,126  $825  $803  $1,430  $1,028  $1,385  $1,271 

Austria  $690  $682  $1,326  $1,203  $1,388  $1,264  $1,501  $1,464  $1,582 

France  $714  $1,029  $757  $1,172  $1,275  $1,271  $2,270  $1,204  $1,633 

Cyprus  $595  $736  $999  $996  $929  $1,311  $912  $825  $1,009 

Australia  $1,246  $1,201  $1,331  $1,834  $2,206  $1,595  $1,623  $1,455  $1,098 

Other  $6,466  $6,579  $8,749  $9,986  $11,164  $12,969  $14,150  $11,038  $12,052 

Total  $63,673  $65,059  $82,085  $85,170  $89,779  $107,655  $118,030  $103,090  $115,005 

Source: United Nations Comtrade Database 
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Turkey – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

United States  0  24  22  0  0  0  4  0  37 

U.K.  0  0  0  0  0  0  0  26  27 

Iraq  0  0  17  0  0  0  22  23  23 

Bulgaria  0  8  0  0  0  0  0  0  10 

Afghanistan  2  0  1  0  0  0  0  0  1 

Georgia  0  0  0  0  0  4  0  0  1 

Ghana  0  0  0  0  0  0  0  0  0 

China  0  0  0  0  0  0  0  0  0 

Germany  1  35  0  0  2  7  0  0  0 

Spain  11  0  0  38  13  26  51  0  0 

Other  107  61  10  3  38  21  35  22  0 

Total  122  128  51  41  54  57  113  72  98 

 
 

Turkey – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

United States  $1  $43  $75  $0  $0  $0  $7  $0  $33 

U.K.  $0  $0  $0  $0  $0  $0  $0  $70  $90 

Iraq  $0  $0  $30  $0  $0  $0  $30  $28  $17 

Bulgaria  $0  $2  $0  $0  $0  $0  $0  $0  $21 

Afghanistan  $7  $0  $3  $0  $0  $0  $0  $0  $4 

Georgia  $0  $0  $0  $0  $1  $9  $0  $0  $2 

Ghana  $0  $0  $0  $0  $0  $0  $0  $0  $0 

China  $0  $0  $0  $0  $0  $0  $0  $0  $0 

Germany  $2  $124  $0  $0  $4  $24  $0  $0  $0 

Spain  $15  $0  $0  $54  $17  $49  $78  $0  $0 

Other  $193  $94  $32  $63  $178  $143  $182  $47  $0 

Total  $204  $264  $141  $63  $183  $176  $219  $146  $167 

Source: United Nations Comtrade Database 
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Turkey – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

Turkey – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of U.S. dollars) 
Country  2012  2013  Country  2012  2013 

Iraq  8  38  Iraq  $5  $73 

Germany  1  9  Germany  $2  $15 

Switzerland  0  4  Netherlands  $0  $14 

Cyprus  0  3  Saudi Arabia  $0  $10 

Netherlands  0  2  Switzerland  $0  $9 

Georgia  0  2  Georgia  $0  $5 

Saudi Arabia  0  1  Cyprus  $0  $3 

Gabon  0  1  Gabon  $0  $2 

Bahrain  0  0  Bahrain  $0  $1 

Togo  0  0  Togo  $0  $0 

Other  5  0  Other  $19  $0 

Total  15  61  Total  $25  $132 

Source: United Nations Comtrade Database 
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Turkey – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Iraq  0  0  8  0  10  32  0  75  189 

USA  39  0  77  55  55  0  95  19  181 

Australia  0  5  0  0  0  0  0  0  48 

Netherlands  0  0  0  0  14  0  0  0  15 

Cyprus  0  0  56  0  0  0  0  0  11 

U.K.  0  0  0  0  0  0  0  0  11 

Germany  11  6  39  71  0  4  8  19  8 

Other  39  36  0  6  7  42  32  16  0 

Total  89  47  180  132  86  77  135  130  463 

 
 

Turkey – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Iraq  $0  $0  $7  $0  $18  $58  $0  $179  $329 

USA  $60  $0  $128  $76  $76  $0  $189  $38  $341 

Australia  $0  $15  $0  $0  $0  $0  $0  $0  $91 

Netherlands  $0  $0  $0  $0  $40  $0  $0  $0  $66 

Cyprus  $0  $0  $54  $0  $0  $0  $0  $0  $43 

U.K.  $0  $0  $0  $0  $0  $0  $0  $0  $24 

Germany  $31  $15  $125  $172  $0  $11  $50  $84  $21 

Other  $43  $83  $0  $25  $25  $70  $92  $46  $0 

Total  $134  $113  $315  $272  $158  $139  $330  $348  $916 

Source: United Nations Comtrade Database 
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Turkey – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Iraq  0  0  8  0  10  32  0  53  189 

United States  39  0  77  55  55  0  95  19  181 

Australia  0  5  0  0  0  0  0  0  48 

Netherlands  0  0  0  0  14  0  0  0  15 

Cyprus  0  0  56  0  0  0  0  0  11 

U.K.  0  0  0  0  0  0  0  0  11 

Germany  11  6  39  71  0  4  8  19  8 

Other  21  36  0  6  7  42  32  16  0 

Total  71  47  180  132  86  77  135  107  463 

 
 

Turkey – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Iraq  $0  $0  $7  $0  $18  $58  $0  $150  $329 

United States  $60  $0  $128  $76  $76  $0  $189  $38  $341 

Australia  $0  $15  $0  $0  $0  $0  $0  $0  $91 

Netherlands  $0  $0  $0  $0  $40  $0  $0  $0  $66 

Cyprus  $0  $0  $54  $0  $0  $0  $0  $0  $43 

U.K.  $0  $0  $0  $0  $0  $0  $0  $0  $24 

Germany  $31  $15  $125  $172  $0  $11  $50  $84  $21 

Other  $19  $83  $0  $25  $25  $70  $92  $46  $0 

Total  $110  $113  $315  $272  $158  $139  $330  $319  $916 

Source: United Nations Comtrade Database 
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Greece – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  13,846  15,928  18,318  15,745  18,813  21,673  22,725  22,898  27,274  24,711 

Germany   5,598  5,790  7,167  7,057  9,812  10,335  12,087  15,786  16,919  15,390 

Italy  23,214  15,262  22,368  20,114  16,501  17,276  17,553  15,676  17,719  14,134 

Romania  2,364  6,114  5,908  3,312  4,822  7,935  9,305  10,477  11,212  8,106 

U.K.  2,468  2,681  3,906  3,377  3,481  3,760  4,699  5,822  6,868  6,866 

Australia  4,602  4,879  5,312  5,861  5,195  7,014  6,841  7,727  7,042  6,527 

Bulgaria  4,866  6,804  4,706  3,897  4,374  5,463  7,524  6,583  7,944  6,474 

Canada  3,995  4,198  8,223  3,505  3,975  4,521  4,808  4,739  5,566  5,583 

Belgium   1,111  1,797  2,268  2,760  4,112  2,884  3,826  4,467  5,667  4,731 

Albania  819  906  1,891  1,643  2,170  2,672  2,260  2,620  2,224  3,701 

Macedonia  1,460  2,291  2,682  2,562  2,656  2,298  3,044  2,882  3,575  3,204 

Saudi Arabia  580  839  745  667  1,146  868  1,508  1,707  2,844  2,019 

Russia   174  1,002  2,154  2,119  543  1,310  1,375  1,896  1,846  1,875 

Israel   776  889  702  875  856  1,155  1,843  1,582  1,649  1,843 

Sweden  863  826  933  963  1,630  1,777  1,222  1,212  1,608  1,566 

Austria  445  411  939  1,368  1,030  811  964  1,413  1,796  1,264 

Netherlands  1,038  765  1,001  1,011  1,197  900  908  1,250  1,871  1,200 

France  544  293  301  343  673  686  866  1,012  3,329  1,199 

Serbia   598  1,020  1,203  1,084  1,195  1,444  1,576  1,451  1,484  1,157 

Switzerland   988  686  741  836  746  918  993  991  1,105  1,109 

Cyprus  2,287  408  508  728  407  1,726  1,428  1,265  1,620  822 

Iran  32  136  229  238  1,684  1,650  3,414  473  38  0 

Other  3,339  3,589  4,134  3,989  4,813  6,331  7,053  6,932  9,289  8,179 

Total  76,007  77,512  96,340  84,053  91,832  105,404  117,821  120,862  140,487  121,658 

Source: Eurostat 
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Greece – Exports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  €41,098  €40,670  €51,213  €46,096  €48,742  €56,433  €62,847  €68,513  €73,922  €77,755 

Germany   €13,407  €13,096  €16,658  €17,095  €22,843  €23,180  €27,215  €34,852  €37,422  €42,679 

Italy  €35,077  €23,364  €36,440  €32,854  €28,912  €28,891  €27,696  €26,868  €28,722  €28,850 

Romania  €3,612  €8,941  €11,258  €7,005  €8,902  €11,094  €14,602  €15,761  €15,431  €14,167 

U.K.  €6,715  €7,219  €10,433  €9,575  €9,434  €9,483  €11,605  €16,049  €18,366  €21,982 

Australia  €12,192  €11,831  €14,126  €16,598  €13,395  €17,811  €18,361  €22,033  €19,021  €19,465 

Bulgaria  €4,999  €7,005  €6,017  €5,471  €6,390  €7,509  €10,664  €9,318  €10,740  €10,117 

Canada  €9,798  €9,055  €10,620  €9,331  €9,450  €10,410  €12,301  €12,553  €13,343  €15,861 

Belgium   €1,695  €2,013  €3,402  €5,567  €7,135  €5,152  €6,226  €8,729  €8,742  €9,896 

Albania  €888  €917  €1,516  €1,746  €2,116  €2,674  €2,313  €2,284  €2,273  €3,181 

Macedonia  €2,201  €3,376  €3,892  €4,150  €4,263  €3,929  €4,485  €4,317  €5,316  €5,547 

Saudi Arabia  €1,551  €1,872  €1,675  €1,467  €2,415  €1,984  €3,317  €6,251  €8,956  €7,106 

Russia  €328  €1,747  €3,462  €3,504  €1,339  €3,479  €3,522  €4,881  €4,857  €4,064 

Israel   €1,301  €1,690  €1,355  €1,904  €1,796  €2,513  €3,944  €3,790  €3,826  €5,003 

Sweden  €2,943  €2,960  €3,688  €3,635  €4,630  €4,507  €4,824  €5,064  €6,459  €6,437 

Austria  €1,523  €1,081  €2,332  €2,766  €2,994  €2,409  €2,881  €3,733  €4,512  €4,605 

Netherlands  €1,879  €1,528  €2,377  €2,726  €2,587  €2,087  €2,098  €3,218  €3,901  €4,655 

France  €1,190  €803  €882  €1,146  €1,859  €1,941  €2,298  €3,013  €5,714  €3,982 

Serbia   €865  €1,396  €1,881  €1,840  €1,707  €2,153  €2,239  €2,216  €2,032  €2,001 

Switzerland   €2,619  €1,801  €2,084  €2,545  €2,172  €2,819  €2,928  €3,130  €3,332  €3,714 

Cyprus  €7,977  €1,168  €1,427  €1,419  €867  €3,563  €3,155  €2,878  €3,572  €1,863 

Iran  €55  €281  €525  €822  €2,927  €3,322  €6,521  €1,114  €30  €0 

Other  €8,845  €8,316  €10,596  €10,353  €12,400  €15,481  €17,534  €18,661  €23,631  €24,482 

Total  €162,757  €152,127  €197,858  €189,615  €199,277  €222,825  €253,577  €279,227  €304,122  €317,414 

Source: Eurostat 
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Greece – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  13,578  15,842  18,208  15,741  18,786  21,646  22,479  22,843  27,237  24,710 

Germany   5,261  5,622  6,876  6,601  9,252  9,941  11,613  12,952  14,760  14,179 

Italy  21,880  13,589  19,263  16,207  13,017  13,692  15,028  10,924  12,251  9,433 

Romania  2,160  5,727  5,710  3,138  4,687  7,825  9,195  9,005  10,346  7,996 

U.K.  2,388  2,670  3,850  3,363  3,468  3,752  4,699  5,803  6,836  6,840 

Australia  4,403  4,800  5,164  5,861  5,195  7,014  6,841  7,603  6,952  6,483 

Bulgaria  4,866  6,804  4,070  3,501  4,101  5,264  7,375  6,349  7,587  6,244 

Canada  3,987  4,195  8,178  3,505  3,968  4,509  4,807  4,682  5,537  5,583 

Belgium   1,110  1,781  2,075  2,759  4,100  2,876  3,824  4,456  5,647  4,730 

Macedonia  1,454  2,291  2,675  2,562  2,656  2,298  3,044  2,880  3,565  3,193 

Saudi Arabia  580  839  745  667  1,146  868  1,508  886  1,994  2,019 

Albania  475  447  947  1,135  1,026  1,486  1,525  1,486  1,841  2,004 

Netherlands  1,032  765  917  889  1,023  785  870  1,225  1,856  1,863 

Israel   776  889  702  875  856  1,155  1,843  1,582  1,649  1,843 

Sweden  825  787  891  960  1,620  1,752  1,214  1,181  1,594  1,539 

Austria  444  381  916  1,368  1,030  811  963  1,386  1,759  1,220 

Russia  174  1,002  2,154  2,119  532  1,310  1,375  1,878  1,838  1,199 

France  544  270  300  342  656  686  864  960  3,271  1,190 

Cyprus  2,285  402  506  727  401  1,719  1,354  1,136  1,523  727 

Other  4,956  5,344  6,255  6,061  8,395  10,325  12,463  9,399  10,964  10,082 

Total  73,177  74,444  90,399  78,379  85,914  99,713  112,885  108,616  129,008  113,075 

Source: Eurostat 
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Greece – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  €40,446  €40,496  €50,960  €46,079  €48,668  €56,404  €62,530  €68,332  €73,881  €77,751 

Germany   €12,593  €12,715  €15,973  €15,983  €21,522  €22,296  €26,277  €29,280  €32,120  €39,127 

Italy  €33,164  €20,774  €31,188  €26,025  €23,342  €23,814  €24,237  €20,324  €20,901  €20,567 

Romania  €3,379  €8,513  €10,877  €6,572  €8,641  €10,918  €14,436  €15,190  €15,003  €13,963 

U.K.  €6,538  €7,195  €10,335  €9,555  €9,419  €9,469  €11,603  €15,968  €18,280  €21,877 

Australia  €11,653  €11,657  €13,777  €16,598  €13,395  €17,811  €18,361  €21,705  €18,782  €19,315 

Bulgaria  €4,999  €7,005  €5,260  €4,906  €5,944  €7,179  €10,434  €8,987  €10,342  €9,699 

Canada  €9,784  €9,051  €10,523  €9,331  €9,431  €10,379  €12,301  €12,413  €13,280  €15,857 

Belgium   €1,691  €1,996  €3,074  €5,564  €7,114  €5,138  €6,219  €8,685  €8,675  €9,888 

Macedonia  €2,188  €3,376  €3,876  €4,150  €4,263  €3,929  €4,485  €4,316  €5,286  €5,504 

Saudi Arabia  €1,551  €1,872  €1,675  €1,467  €2,415  €1,984  €3,317  €2,130  €4,657  €7,106 

Albania  €701  €656  €952  €1,430  €1,366  €1,953  €1,920  €1,703  €2,088  €2,351 

Netherlands  €1,864  €1,528  €2,187  €2,416  €2,258  €1,854  €2,041  €3,083  €3,820  €4,624 

Israel   €1,301  €1,690  €1,355  €1,904  €1,796  €2,513  €3,944  €3,790  €3,826  €5,003 

Sweden  €2,831  €2,870  €3,594  €3,620  €4,616  €4,486  €4,800  €4,943  €6,392  €6,401 

Austria  €1,519  €1,033  €2,282  €2,766  €2,992  €2,409  €2,878  €3,644  €4,404  €4,466 

Russia  €328  €1,747  €3,462  €3,504  €1,319  €3,479  €3,522  €4,822  €4,832  €4,063 

France  €1,188  €743  €876  €1,137  €1,816  €1,941  €2,278  €2,512  €5,236  €3,960 

Cyprus  €7,974  €1,150  €1,418  €1,401  €855  €3,553  €3,068  €2,632  €3,404  €1,654 

Other  €12,379  €11,699  €14,982  €15,364  €19,074  €23,725  €28,693  €24,496  €27,875  €29,592 

Total  €158,070  €147,765  €188,626  €179,772  €190,244  €215,232  €247,345  €258,955  €283,082  €302,766 

Source: Eurostat 
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Greece – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 

  Greece – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of Euros) 
Country  2012  2013  2014    Country  2012  2013  2014 

Italy  2,063  1,700  1,913    Italy  €3,038  €2,558  €3,327 

Germany   461  623  260    Germany   €1,944  €2,212  €840 

Bulgaria  224  318  148    Bulgaria  €319  €332  €311 

Cyprus  20  38  44    Cyprus  €65  €67  €123 

Austria  19  24  23    Austria  €66  €82  €83 

Romania  1,406  832  20    Romania  €537  €372  €87 

Poland  0  28  20    Poland  €0  €41  €46 

Serbia   0  21  14    Serbia   €0  €30  €24 

France  51  58  8    France  €494  €479  €23 

United 
Kingdom  1  20  1 

  United 
Kingdom  €5  €45  €2 

Saudi Arabia  821  850  0    Saudi Arabia  €4,122  €4,300  €0 

Canada  55  29  0    Canada  €133  €62  €3 

Other  312  106  377    Other  €596  €342  €382 

Total  5,433  4,646  2,826    Total  €11,319  €10,921  €5,250 

Source: Eurostat 
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Greece – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Italy  1,334  1,674  3,105  3,908  3,484  3,583  2,525  2,689  3,769  2,788 

Albania  344  459  944  508  1,144  1,187  735  978  370  1,402 

Germany   337  168  292  457  560  394  473  2,372  1,536  952 

Armenia  0  0  0  0  0  0  552  344  782  227 

Cyprus  2  6  3  2  6  6  74  109  59  51 

Australia  200  80  147  0  0  0  0  97  89  45 

Norway   0  0  0  0  0  0  0  8  56  6 

Other  614  651  1,445  800  724  520  579  217  175  287 

Total  2,831  3,038  5,935  5,674  5,917  5,690  4,938  6,814  6,834  5,756 

 
 

Greece – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Italy  €1,913  €2,590  €5,253  €6,829  €5,571  €5,078  €3,459  €3,506  €5,264  €4,956 

Albania  €187  €261  €564  €315  €751  €721  €393  €510  €181  €728 

Germany   €815  €380  €685  €1,112  €1,321  €884  €938  €3,629  €3,091  €2,712 

Armenia  €0  €0  €0  €0  €0  €0  €454  €334  €743  €216 

Cyprus  €3  €18  €9  €18  €12  €10  €87  €181  €101  €86 

Australia  €539  €174  €349  €0  €0  €0  €0  €227  €234  €149 

Norway   €0  €0  €0  €0  €0  €0  €0  €24  €171  €30 

Other  €1,230  €939  €2,373  €1,568  €1,378  €901  €901  €543  €333  €520 

Total  €4,687  €4,363  €9,233  €9,844  €9,033  €7,593  €6,231  €8,953  €10,119  €9,398 

Source: Eurostat 
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Greece – Imports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Albania  0  0  627  1,033  927  1,435  1,483  1,587  2,160  2,248 

Bulgaria  3  0  923  394  1,911  2,608  3,238  2,828  3,203  2,133 

Spain  177  20  101  43  9  44  234  79  102  1,791 

Egypt  1,050  347  1,518  1,639  31  101  0  1,331  1,377  1,553 

Macedonia  7  1  2  99  93  90  170  778  797  661 

Germany   559  74  301  235  79  172  284  300  343  513 

Italy  663  88  155  419  408  117  111  261  1,139  399 

Turkey  298  91  211  175  321  436  389  136  41  81 

Belgium   0  27  51  50  16  62  2  56  79  25 

U.K.  22  84  133  80  5  25  22  35  48  23 

Argentina  74  45  418  280  14  22  0  0  0  21 

Other  400  148  223  534  99  258  58  201  104  259 

Total  3,254  925  4,662  4,979  3,913  5,372  5,991  7,590  9,392  9,706 

 
 

Greece – Imports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Albania  €0  €0  €451  €808  €666  €1,230  €1,471  €1,592  €1,949  €1,718 

Bulgaria  €10  €0  €1,347  €614  €3,137  €3,752  €5,626  €4,681  €4,719  €3,514 

Spain  €247  €33  €225  €92  €20  €91  €170  €89  €127  €2,487 

Egypt  €1,119  €241  €1,152  €1,420  €29  €45  €0  €1,697  €1,590  €2,085 

Macedonia  €16  €2  €5  €95  €41  €38  €254  €1,139  €533  €243 

Germany   €979  €182  €557  €585  €190  €331  €581  €553  €481  €756 

Italy  €1,027  €133  €248  €475  €615  €188  €158  €401  €1,143  €510 

Turkey  €405  €117  €312  €323  €433  €675  €686  €272  €136  €206 

Belgium   €0  €38  €77  €113  €39  €73  €2  €83  €80  €29 

U.K.  €70  €235  €256  €217  €14  €44  €56  €96  €124  €64 

Argentina  €81  €48  €447  €355  €18  €31  €0  €0  €0  €21 

Other  €514  €256  €416  €1,285  €307  €346  €131  €484  €214  €594 

Total  €4,468  €1,284  €5,494  €6,381  €5,512  €6,845  €9,136  €11,086  €11,096  €12,228 

Source: Eurostat 
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Greece – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Albania  0  0  627  1,033  927  1,435  1,483  1,587  2,160  2,248 

Bulgaria  3  0  923  364  1,886  2,582  3,232  2,663  2,914  1,903 

Spain  177  20  101  43  9  44  234  79  101  1,789 

Egypt  1,050  347  1,260  1,575  19  101  0  1,307  1,377  1,553 

Macedonia  7  1  2  99  93  90  170  778  797  661 

Germany   542  56  238  209  72  172  284  300  340  478 

Italy  642  88  129  335  384  113  76  187  895  240 

Turkey  284  80  211  175  321  436  389  136  41  81 

Belgium   0  27  51  50  16  62  2  56  79  25 

U.K.  22  84  127  80  5  25  22  35  48  23 

Other  431  193  627  813  112  281  55  161  100  272 

Total  3,158  895  4,296  4,775  3,843  5,341  5,948  7,288  8,851  7,368 

 
 

Greece – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Albania  €0  €0  €451  €808  €666  €1,230  €1,471  €1,592  €1,949  €1,718 

Bulgaria  €10  €0  €1,346  €533  €3,089  €3,712  €5,611  €4,525  €4,186  €3,065 

Spain  €247  €33  €225  €92  €20  €91  €170  €89  €126  €2,484 

Egypt  €1,119  €241  €930  €1,362  €16  €45  €0  €1,670  €1,590  €2,085 

Macedonia  €16  €2  €5  €95  €41  €38  €254  €1,139  €533  €243 

Germany   €955  €125  €373  €483  €170  €331  €581  €553  €471  €686 

Italy  €990  €132  €189  €398  €560  €179  €133  €294  €900  €469 

Turkey  €391  €111  €312  €323  €433  €675  €686  €272  €136  €206 

Belgium   €0  €38  €77  €113  €39  €73  €2  €83  €80  €29 

U.K.  €70  €235  €246  €217  €14  €44  €56  €96  €124  €64 

Other  €569  €304  €863  €1,631  €322  €377  €127  €474  €208  €606 

Total  €4,368  €1,220  €5,016  €6,055  €5,371  €6,795  €9,092  €10,787  €10,303  €11,658 

Source: Eurostat 
   



 

56 
 

Greece – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 

  Greece – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of Euros) 
Country  2012  2013  2014    Country  2012  2013  2014 

Bulgaria  165  289  230    Bulgaria  €155  €533  €448 

Germany   0  3  35    Germany   €0  €11  €70 

Italy  6  242  9    Italy  €10  €242  €22 

Netherlands  40  0  9    Netherlands  €10  €0  €9 

Spain  0  1  2    Spain  €0  €1  €2 

France  0  1  0    France  €0  €2  €0 

Total  211  536  286    Total  €175  €788  €552 
Source: Eurostat 
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Greece – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Italy  22  0  26  84  24  4  34  67  1  150 

Romania  0  0  0  0  0  0  3  0  3  0 

Bulgaria  0  0  0  30  25  27  6  0  0  0 

Germany   18  18  63  26  8  0  0  1  0  0 

Other  0  0  0  0  0  0  0  0  0  0 

Total  39  19  89  140  57  31  44  68  4  150 

 
 

Greece – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Italy  €37  €1  €59  €76  €55  €10  €26  €98  €1  €18 

Romania  €0  €0  €0  €1  €0  €0  €3  €0  €3  €0 

Bulgaria  €0  €0  €1  €81  €48  €40  €15  €0  €0  €0 

Germany   €24  €57  €184  €102  €20  €1  €0  €0  €0  €0 

Other  €40  €6  €234  €66  €18  €0  €0  €26  €0  €0 

Total  €100  €64  €478  €326  €141  €50  €44  €124  €4  €18 

Source: Eurostat 
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Algeria ‐ Imports 
ALL TABLE OLIVES 

 (in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  0  0  16  468  1,846  138  193  2,905  7,482 

Spain  779  543  465  1,040  392  93  446  11,705  3,643 

Tunisia  0  0  0  0  174  372  187  962  597 

Morocco  0  1  0  69  643  425  357  2,130  393 

France  0  3  0  12  2  8  0  0  1 

Italy  0  0  0  0  0  0  0  0  0 

Peru  0  0  0  43  19  0  0  0  0 

Turkey  0  0  0  1  3  0  9  0  0 

Jordan  0  0  0  0  0  0  0  18  0 

Germany  83  0  0  0  0  0  0  0  0 

Syria  0  0  8  7  0  0  0  0  0 

Total  863  548  489  1,641  3,078  1,035  1,192  17,720  12,116 

 
 

Algeria ‐ Imports 
ALL TABLE OLIVES 

 (in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  $0  $0  $4  $218  $1,943  $153  $278  $3,880  $7,524 

Spain  $317  $198  $179  $367  $135  $82  $177  $10,152  $3,374 

Tunisia  $0  $0  $0  $0  $324  $623  $314  $1,454  $745 

Morocco  $0  $2  $0  $34  $791  $509  $534  $2,990  $674 

France  $1  $2  $0  $9  $1  $7  $0  $0  $2 

Italy  $0  $1  $0  $0  $0  $0  $0  $0  $0 

Peru  $0  $0  $0  $17  $7  $0  $0  $0  $0 

Turkey  $0  $0  $0  $0  $10  $0  $5  $0  $0 

Jordan  $0  $0  $0  $0  $0  $0  $0  $29  $0 

Germany  $41  $0  $0  $0  $0  $0  $0  $0  $0 

Syria  $0  $0  $3  $1  $0  $0  $0  $0  $0 

Total  $358  $203  $186  $647  $3,212  $1,374  $1,308  $18,504  $12,319 

Source: United Nations Comtrade Database 
   



 

59 
 

Algeria – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  0  0  16  265  1,680  138  71  907  3,690 

Spain  778  543  465  1,025  392  93  425  9,575  3,642 

Tunisia  0  0  0  0  174  372  187  962  511 

Morocco  0  0  0  37  237  270  357  1,481  297 

France  0  3  0  12  2  7  0  0  1 

Peru  0  0  0  43  19  0  0  0  0 

Turkey  0  0  0  1  3  0  9  0  0 

Jordan  0  0  0  0  0  0  0  18  0 

Germany  83  0  0  0  0  0  0  0  0 

Syria  0  0  8  0  0  0  0  0  0 

Lebanon  0  0  1  0  0  0  0  0  0 

Total  861  547  489  1,382  2,506  879  1,049  12,944  8,141 

 
 

Algeria – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  $0  $0  $4  $122  $1,766  $153  $116  $1,238  $3,611 

Spain  $316  $198  $179  $358  $135  $82  $162  $8,351  $3,373 

Tunisia  $0  $0  $0  $0  $324  $623  $314  $1,454  $598 

Morocco  $0  $0  $0  $19  $299  $414  $534  $2,142  $530 

France  $1  $2  $0  $9  $1  $7  $0  $0  $2 

Peru  $0  $0  $0  $17  $7  $0  $0  $0  $0 

Turkey  $0  $0  $0  $0  $10  $0  $5  $0  $0 

Jordan  $0  $0  $0  $0  $0  $0  $0  $29  $0 

Germany  $41  $0  $0  $0  $0  $0  $0  $0  $0 

Syria  $0  $0  $3  $1  $0  $0  $0  $0  $0 

Lebanon  $0  $0  $0  $0  $0  $0  $0  $0  $0 

Total  $357  $202  $186  $527  $2,543  $1,278  $1,131  $13,214  $8,114 

Source: United Nations Comtrade Database 
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Algeria – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT UNSUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  0  0  0  203  166  0  122  1,998  2,430 

Morocco  0  1  0  32  406  155  0  649  96 

Tunisia  0  0  0  0  0  0  0  0  86 

Spain  1  0  0  16  0  0  22  2,130  0 

France  0  0  0  0  0  1  0  0  0 

Syria  0  0  0  7  0  0  0  0  0 

Total  1  1  0  258  572  157  143  4,776  2,613 

 
 

Algeria – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT UNSUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  $0  $0  $0  $96  $177  $0  $162  $2,642  $2,395 

Morocco  $0  $2  $0  $15  $492  $96  $0  $847  $144 

Tunisia  $0  $0  $0  $0  $0  $0  $0  $0  $147 

Spain  $1  $0  $0  $9  $0  $0  $15  $1,801  $0 

France  $0  $0  $0  $0  $0  $0  $0  $0  $0 

Syria  $0  $0  $0  $0  $0  $0  $0  $0  $0 

Total  $1  $2  $0  $120  $669  $96  $177  $5,290  $2,686 

 
 

Algeria – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

 

Algeria – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in thousands of U.S. dollars) 
Country  2012  2013  Country  2012  2013 

Egypt  0  1,362  Egypt  $0  $1,518 

Total  0  1,362  Total  $0  $1,518 

Source: United Nations Comtrade Database 
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Argentina – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Brazil  47,205  46,814  53,284  55,118  58,399  60,499  69,694  57,650  67,712 

United States  6,141  8,769  22,259  8,600  12,388  14,890  5,979  5,320  5,199 

Uruguay  1,114  1,257  1,493  1,382  1,699  1,876  1,983  1,938  2,134 

Chile  563  742  1,011  1,217  854  1,690  1,654  1,592  2,006 

Spain  2,528  16,061  2,813  42  200  712  40  720  924 

Venezuela  1,182  1,253  1,974  2,770  1,918  951  1,857  1,465  519 

Ecuador  118  158  103  198  217  326  204  332  381 

Australia  306  653  722  734  707  694  534  574  355 

Paraguay  60  128  220  208  196  274  355  336  326 

Colombia  38  153  176  243  219  265  341  300  307 

Bolivia  159  170  158  221  186  238  273  262  258 

Mexico  56  174  510  243  551  717  744  464  173 

Guatemala  68  26  13  26  26  68  148  132  122 

Italy  504  1,001  1,259  758  940  639  719  282  111 

Other  1,155  3,755  4,757  2,020  1,555  1,548  929  550  126 

Total  61,197  81,115  90,752  73,782  80,056  85,386  85,453  71,917  80,653 

Source: United Nations Comtrade Database 
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Argentina – Exports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Brazil  $54,699  $48,759  $63,721  $87,441  $76,542  $90,864  $94,090  $78,553  $94,042 

United States  $11,161  $15,854  $35,108  $20,450  $21,328  $22,675  $10,643  $7,886  $6,420 

Uruguay  $1,434  $1,505  $2,038  $2,530  $2,636  $3,163  $3,187  $3,204  $3,552 

Chile  $696  $938  $1,194  $1,701  $1,100  $2,429  $2,704  $2,637  $3,170 

Spain  $2,079  $15,361  $3,201  $48  $293  $980  $50  $631  $911 

Venezuela  $1,666  $1,841  $3,223  $6,528  $3,852  $2,252  $3,727  $2,911  $1,073 

Ecuador  $232  $295  $236  $555  $516  $851  $459  $854  $980 

Australia  $497  $1,057  $1,163  $1,549  $1,423  $1,566  $1,067  $1,189  $793 

Paraguay  $121  $239  $441  $574  $493  $722  $967  $881  $912 

Colombia  $53  $192  $279  $501  $395  $500  $530  $462  $525 

Bolivia  $188  $213  $188  $350  $287  $417  $491  $455  $442 

Mexico  $106  $261  $739  $549  $934  $1,148  $1,107  $710  $306 

Guatemala  $57  $21  $15  $38  $37  $90  $202  $194  $168 

Italy  $803  $1,446  $1,810  $1,378  $1,553  $1,240  $1,237  $495  $209 

Other  $1,626  $5,269  $7,388  $4,389  $2,915  $2,827  $1,612  $917  $261 

Total  $75,417  $93,252  $120,743  $128,582  $114,303  $131,725  $122,073  $101,978  $113,765 

Source: United Nations Comtrade Database 
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Argentina – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Brazil  46,182  46,670  53,284  55,118  58,384  60,499  69,694  57,650  67,712 

Uruguay  1,114  1,257  1,493  1,382  1,699  1,876  1,983  1,938  2,134 

United States  6,141  8,756  10,957  8,373  6,839  4,614  3,999  2,876  1,950 

Chile  353  439  488  554  562  859  1,066  1,286  1,430 

Venezuela  1,173  1,253  1,974  2,770  1,918  949  1,476  1,465  519 

Spain  1,760  10,652  1,200  42  200  712  40  0  414 

Ecuador  118  158  103  198  217  326  204  332  381 

Australia  306  639  722  734  707  694  534  574  355 

Paraguay  60  128  220  208  196  274  355  336  326 

Colombia  38  153  176  243  219  265  341  300  307 

Other  1,645  4,860  6,697  3,269  3,259  3,209  2,812  1,690  790 

Total  58,890  74,965  77,316  72,892  74,201  74,276  82,504  68,447  76,318 

 
 

Argentina – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Brazil  $53,640  $48,601  $63,721  $87,441  $76,522  $90,864  $94,090  $78,553  $94,042 

Uruguay  $1,434  $1,505  $2,038  $2,530  $2,636  $3,163  $3,187  $3,204  $3,552 

United States  $11,161  $15,843  $21,959  $20,239  $16,547  $11,189  $9,227  $6,321  $4,092 

Chile  $484  $659  $730  $996  $824  $1,563  $2,005  $2,294  $2,536 

Venezuela  $1,659  $1,841  $3,223  $6,528  $3,852  $2,247  $3,058  $2,911  $1,073 

Spain  $1,542  $10,607  $1,330  $48  $293  $980  $50  $0  $431 

Ecuador  $232  $295  $236  $555  $516  $851  $459  $854  $980 

Australia  $497  $1,038  $1,163  $1,549  $1,423  $1,566  $1,067  $1,189  $793 

Paraguay  $121  $239  $441  $574  $493  $722  $967  $881  $912 

Colombia  $53  $192  $279  $501  $395  $500  $530  $462  $525 

Other  $2,511  $6,971  $10,139  $6,704  $5,726  $5,722  $4,649  $2,771  $1,387 

Total  $73,333  $87,792  $105,258  $127,665  $109,228  $119,367  $119,289  $99,439  $110,322 

Source: United Nations Comtrade Database 
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Argentina – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

United States  0  13  11,302  227  5,549  10,276  1,980  2,203  3,069 

Chile  210  304  523  663  292  831  589  306  576 

Spain  767  5,409  1,612  0  0  0  0  720  510 

Brazil  1,023  145  0  0  14  0  0  0  0 

Greece  53  0  0  0  0  0  0  0  0 

Portugal  244  266  0  0  0  0  0  0  0 

Venezuela  9  0  0  0  0  2  381  0  0 

Australia  0  14  0  0  0  0  0  0  0 

Total  2,306  6,150  13,437  890  5,855  11,110  2,950  3,229  4,155 

 

 

Argentina – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

United States  $0  $11  $13,149  $211  $4,780  $11,487  $1,415  $1,322  $2,148 

Chile  $212  $279  $465  $705  $276  $866  $700  $342  $635 

Spain  $537  $4,754  $1,871  $0  $0  $0  $0  $631  $480 

Brazil  $1,058  $158  $0  $0  $19  $0  $0  $0  $0 

Greece  $55  $0  $0  $0  $0  $0  $0  $0  $0 

Portugal  $213  $239  $0  $0  $0  $0  $0  $0  $0 

Venezuela  $8  $0  $0  $0  $0  $5  $669  $0  $0 

Australia  $0  $19  $0  $0  $0  $0  $0  $0  $0 

Total  $2,083  $5,461  $15,485  $916  $5,075  $12,357  $2,784  $2,295  $3,264 

 

 

Argentina – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

 

Argentina – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of U.S. dollars) 
Country  2012  2013  Country  2012  2013 

USA  242  180  USA  $244  $180 

Total  242  180  Total  $244  $180 

Source: United Nations Comtrade Database 
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Morocco – Exports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

France  28,484  29,449  27,005  28,838  26,682  32,366  32,182  27,961  27,257 

United States  11,966  4,102  2,293  15,739  13,402  16,020  16,324  14,753  16,249 

Belgium  5,020  4,862  6,557  7,923  8,021  8,418  8,268  10,024  10,580 

Italy  3,152  3,999  3,803  5,755  4,957  6,052  4,945  4,379  4,290 

U.K.  2,384  2,595  2,426  2,194  1,859  2,030  2,125  2,004  2,343 

Spain  554  1,067  892  1,640  1,187  1,979  1,738  1,981  2,268 

Saudi Arabia  560  1,454  841  660  773  1,289  1,173  978  1,518 

Libya  478  466  294  467  1,269  1,142  1,543  1,878  1,449 

Canada  1,116  1,165  1,150  1,053  1,066  1,379  1,457  1,262  1,279 

Germany  1,909  2,425  1,693  2,324  1,914  1,862  1,710  1,512  1,140 

Other  3,267  2,888  2,732  2,972  3,655  3,869  4,471  6,717  3,818 

Total  58,889  54,472  49,687  69,564  64,783  76,406  75,937  73,448  72,192 

 

 

Morocco – Exports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

France  $40,690  $46,985  $55,614  $61,561  $51,228  $54,525  $56,040  $46,621  $49,150 

United States  $23,231  $7,414  $4,085  $42,811  $34,171  $39,487  $38,283  $35,329  $36,385 

Belgium  $7,242  $7,667  $10,841  $13,702  $13,173  $12,516  $12,619  $13,993  $15,833 

Italy  $5,211  $6,973  $6,943  $10,345  $8,195  $8,955  $7,867  $6,408  $6,607 

U.K.  $6,103  $7,012  $8,161  $7,716  $6,000  $6,170  $6,480  $5,510  $5,986 

Spain  $694  $1,380  $1,610  $2,949  $2,140  $3,164  $2,652  $2,738  $3,348 

Saudi Arabia  $994  $2,492  $1,879  $1,449  $1,706  $2,689  $2,379  $2,016  $3,087 

Libya  $810  $996  $672  $1,018  $2,286  $1,981  $3,170  $3,653  $3,157 

Canada  $1,834  $2,232  $2,656  $2,515  $2,489  $2,867  $2,947  $2,428  $2,590 

Germany  $3,872  $5,166  $4,315  $5,436  $3,687  $3,330  $3,227  $2,874  $2,553 

Other  $5,010  $5,049  $5,521  $6,261  $6,800  $7,123  $8,603  $10,061  $7,540 

Total  $95,692  $93,366  $102,298  $155,763  $131,875  $142,808  $144,268  $131,630  $136,237 

Source: United Nations Comtrade Database 
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Morocco – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

France  28,484  29,449  27,001  28,838  26,682  32,366  32,134  27,947  27,241 

United States  11,966  4,102  2,293  15,739  13,402  16,019  16,324  14,753  16,249 

Belgium  5,020  4,842  6,557  7,923  8,021  8,418  8,268  10,024  10,580 

Italy  3,152  3,999  3,796  5,755  4,957  6,052  4,945  4,379  4,290 

U.K.  2,384  2,595  2,426  2,194  1,859  2,030  2,076  2,004  2,343 

Spain  535  983  873  1,615  1,129  1,866  1,693  1,941  2,239 

Saudi Arabia  560  1,454  841  660  773  1,289  1,173  978  1,518 

Libya  478  466  294  467  1,269  1,142  1,543  1,878  1,449 

Canada  1,116  1,165  1,137  1,047  1,058  1,379  1,457  1,262  1,279 

Germany  1,905  2,425  1,616  2,292  1,914  1,862  1,541  1,512  1,140 

Algeria  0  32  103  306  992  339  436  3,156  736 

Other  3,264  2,854  2,629  2,664  2,663  3,511  3,981  3,546  3,075 

Total  58,864  54,367  49,568  69,499  64,717  76,274  75,571  73,379  72,141 

 
 

Morocco – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

France  $40,690  $46,985  $55,600  $61,561  $51,226  $54,524  $55,977  $46,590  $49,121 

United States  $23,231  $7,414  $4,085  $42,811  $34,171  $39,485  $38,283  $35,329  $36,385 

Belgium  $7,242  $7,637  $10,841  $13,702  $13,173  $12,516  $12,619  $13,993  $15,833 

Italy  $5,211  $6,973  $6,931  $10,345  $8,195  $8,955  $7,867  $6,408  $6,607 

U.K.  $6,103  $7,012  $8,161  $7,716  $6,000  $6,170  $6,431  $5,510  $5,986 

Spain  $666  $1,324  $1,582  $2,944  $2,048  $2,983  $2,563  $2,676  $3,315 

Saudi Arabia  $994  $2,492  $1,879  $1,449  $1,706  $2,689  $2,379  $2,016  $3,087 

Libya  $810  $996  $672  $1,018  $2,286  $1,981  $3,170  $3,653  $3,157 

Canada  $1,834  $2,232  $2,637  $2,498  $2,478  $2,867  $2,947  $2,428  $2,590 

Germany  $3,869  $5,166  $4,199  $5,390  $3,687  $3,330  $3,035  $2,874  $2,553 

Algeria  $0  $55  $170  $449  $1,211  $492  $621  $3,129  $1,190 

Other  $5,007  $4,992  $5,350  $5,808  $5,589  $6,585  $7,883  $6,893  $6,326 

Total  $95,658  $93,278  $102,107  $155,691  $131,770  $142,577  $143,775  $131,498  $136,152 

Source: United Nations Comtrade Database 
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Morocco – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  19  83  19  24  58  113  45  40  29 

France  0  0  3  0  0  0  47  14  16 

Mauritania  0  0  0  0  0  17  0  0  4 

Bunkers  0  0  0  0  0  0  0  1  1 

Bahrain  0  0  0  0  0  0  1  0  0 

Senegal  1  1  0  0  0  0  0  0  0 

Oman  0  1  0  0  0  1  0  1  0 

U.A.E  1  0  0  2  0  0  32  11  0 

Canada  0  0  13  6  8  0  0  0  0 

Germany  4  0  77  33  0  0  169  0  0 

Other  0  20  7  0  0  1  72  0  0 

Total  25  105  119  65  65  132  366  69  51 

 
 

Morocco – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $28  $55  $28  $5  $91  $181  $89  $62  $33 

France  $0  $0  $14  $0  $2  $1  $63  $31  $28 

Mauritania  $0  $0  $0  $0  $0  $43  $0  $0  $11 

Bunkers  $0  $0  $0  $1  $0  $0  $0  $18  $11 

Bahrain  $0  $0  $0  $0  $0  $0  $3  $0  $1 

Senegal  $1  $1  $0  $0  $0  $0  $0  $0  $0 

Oman  $1  $1  $1  $0  $0  $2  $0  $3  $0 

U.A.E  $1  $0  $0  $3  $0  $0  $45  $18  $0 

Canada  $0  $0  $19  $17  $11  $0  $0  $0  $0 

Germany  $3  $0  $116  $46  $0  $0  $192  $0  $0 

Other  $0  $31  $13  $0  $0  $2  $101  $0  $0 

Total  $34  $88  $191  $72  $105  $230  $493  $132  $86 

Source: United Nations Comtrade Database 
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Morocco – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

 

Morocco – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of U.S. dollars) 
Country  2012  2013  Country  2012  2013 

Spain  40  29  Spain  $62  $33 

France  14  16  France  $31  $28 

Mauritania  0  4  Mauritania  $0  $11 

Bunkers  1  1  Bunkers  $18  $11 

Bahrain  0  0  Bahrain  $0  $1 

Senegal  0  0  Senegal  $0  $0 

Oman  1  0  Oman  $3  $0 

U.A.E  11  0  U.A.E  $18  $0 

South Africa  0  0  South Africa  $0  $0 

Total  69  51  Total  $132  $86 

Source: United Nations Comtrade Database 
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Other Major Table Olive 
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Belgium – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Netherlands  997  3,363  4,468  5,918  6,027  5,552  6,074  2,753  4,106 

France  1,336  1,513  2,171  3,294  2,962  3,760  5,109  2,663  3,100 

Germany  943  665  943  1,217  1,882  4,830  5,494  2,083  2,592 

Luxembourg  460  565  698  785  603  724  901  463  350 

Switzerland  791  971  1,181  1,354  1,003  1,076  1,246  258  318 

Sweden  17  12  7  11  55  105  217  148  155 

Greece  0  34  38  4  0  1  30  103  83 

Italy  0  119  140  148  240  244  184  131  63 

Denmark  102  193  115  145  140  134  59  18  50 

Other  340  819  998  859  593  964  925  364  256 

Total  4,985  8,253  10,760  13,733  13,505  17,388  20,238  8,986  11,074 

 
 

Belgium – Exports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Netherlands  $1,950  $6,643  $9,094  $12,200  $15,175  $12,195  $12,368  $13,981  $18,525 

France  $2,615  $3,008  $4,459  $6,831  $7,462  $8,284  $10,481  $12,465  $16,199 

Germany  $1,846  $1,316  $1,912  $2,556  $4,760  $10,695  $11,253  $9,130  $11,279 

Luxembourg  $914  $1,106  $1,402  $1,596  $1,518  $1,586  $1,820  $1,793  $2,073 

Switzerland  $1,548  $1,900  $2,370  $2,753  $2,524  $2,357  $2,517  $2,564  $3,171 

Sweden  $33  $23  $15  $28  $140  $231  $445  $387  $475 

Greece  $0  $67  $78  $10  $0  $3  $60  $267  $206 

Italy  $0  $273  $325  $382  $569  $533  $399  $296  $156 

Denmark  $200  $379  $231  $294  $351  $295  $123  $47  $221 

Other  $665  $1,618  $2,143  $1,862  $1,468  $2,119  $1,919  $1,588  $1,599 

Total  $9,772  $16,334  $22,029  $28,511  $33,967  $38,298  $41,386  $42,519  $53,904 

Source: United Nations Comtrade Database 

   



 

72 
 

Belgium – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Netherlands  996  2,979  4,223  5,702  5,802  5,327  5,869  2,491  3,939 

France  1,335  1,290  1,990  3,077  2,829  3,496  4,752  2,306  2,779 

Germany   943  534  804  1,092  1,711  4,682  5,345  1,836  2,326 

Switzerland   791  971  1,181  1,354  1,003  1,076  1,246  258  318 

Luxembourg  459  563  697  784  603  723  901  432  317 

Sweden  17  7  6  2  35  94  201  140  150 

Japan  0  0  146  143  144  197  203  34  35 

Finland  0  0  0  19  11  9  75  28  22 

Greece  0  34  30  0  0  1  30  103  72 

Ireland  171  244  345  340  169  140  71  8  20 

Denmark  102  192  115  145  138  121  51  1  21 

Other  169  241  207  144  128  421  440  97  107 

Total  4,982  7,055  9,743  12,802  12,573  16,287  19,182  7,733  10,104 

 
 

Belgium – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Netherlands  $1,949  $5,832  $8,475  $11,595  $14,604  $11,666  $11,857  $13,281  $18,008 

France  $2,613  $2,525  $3,993  $6,256  $7,120  $7,656  $9,601  $11,596  $15,395 

Germany  $1,846  $1,046  $1,613  $2,221  $4,308  $10,252  $10,799  $8,470  $10,598 

Switzerland  $1,548  $1,900  $2,370  $2,753  $2,524  $2,357  $2,517  $2,559  $3,165 

Luxembourg  $898  $1,102  $1,399  $1,595  $1,517  $1,583  $1,819  $1,585  $1,856 

Sweden  $33  $14  $12  $4  $88  $206  $406  $368  $465 

Japan  $0  $0  $293  $291  $363  $431  $410  $386  $390 

Finland  $0  $0  $0  $38  $29  $19  $151  $199  $268 

Greece  $0  $67  $60  $0  $0  $3  $60  $266  $182 

Ireland  $335  $478  $692  $691  $426  $307  $143  $80  $187 

Denmark  $200  $376  $231  $294  $348  $264  $102  $10  $156 

Other  $330  $471  $416  $294  $321  $921  $889  $462  $568 

Total  $9,752  $13,811  $19,554  $26,031  $31,648  $35,667  $38,754  $39,261  $51,239 

Source: United Nations Comtrade Database 
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Belgium – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

France  1  223  182  217  133  264  356  309  318 

Germany  0  131  139  125  171  148  149  218  259 

Netherlands  1  384  246  215  225  224  206  237  149 

Italy  0  119  99  147  220  233  119  128  57 

U.K.  0  34  25  28  16  58  24  62  45 

Denmark  0  1  0  0  1  13  8  17  29 

Spain  0  276  303  177  135  141  170  83  17 

Greece  0  0  8  4  0  0  0  1  11 

Other  1  31  15  18  30  20  24  22  12 

Total  4  1,199  1,017  931  931  1,101  1,056  1,079  896 

 
 

Belgium – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

France  $2  $483  $466  $575  $342  $628  $880  $741  $792 

Germany  $0  $270  $299  $335  $452  $443  $454  $579  $660 

Netherlands  $1  $812  $619  $605  $571  $529  $511  $608  $418 

Italy  $0  $273  $243  $380  $519  $511  $268  $272  $131 

U.K.  $0  $72  $64  $73  $38  $132  $58  $156  $111 

Denmark  $0  $3  $0  $1  $4  $31  $21  $36  $64 

Spain  $0  $560  $730  $452  $316  $310  $379  $176  $39 

Greece  $0  $0  $18  $10  $0  $0  $0  $2  $24 

Other  $16  $51  $36  $50  $77  $49  $61  $52  $28 

Total  $20  $2,523  $2,475  $2,480  $2,319  $2,632  $2,632  $2,622  $2,268 

Source: United Nations Comtrade Database 
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Belgium – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

 

Belgium – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of Euros) 
Country  2012  2013  Country  2012  2013 

Luxembourg  30  32  Luxembourg  $208  $214 

Netherlands  25  19  Netherlands  $91  $99 

Germany  29  7  Germany  $82  $21 

Italy  1  5  Italy  $11  $15 

France  48  4  France  $129  $11 

Ukraine  0  3  Ukraine  $0  $20 

Spain  41  3  Spain  $109  $10 

Other  0  1  Other  $6  $7 

Total  174  74  Total  $636  $397 

Source: United Nations Comtrade Database 
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Belgium – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Morocco  4,029  3,905  4,497  5,226  6,215  4,998  5,383  7,301  7,685 

Greece  1,876  2,960  3,582  6,700  7,445  4,078  4,234  4,377  6,346 

Spain  1,861  1,638  1,896  1,762  1,827  1,565  2,285  2,629  2,731 

Turkey  557  501  569  436  1,673  3,422  4,180  1,859  2,287 

Netherlands  421  406  416  288  518  799  1,247  503  467 

Germany  342  430  326  356  418  396  896  241  462 

France  577  512  446  308  549  329  363  356  322 

Italy  207  226  215  223  296  179  209  231  263 

Sweden  515  472  354  274  299  262  260  172  182 

Egypt  53  79  89  89  82  78  40  66  136 

Other  125  306  467  933  148  92  141  120  147 

Total  10,563  11,436  12,859  16,593  19,470  16,198  19,239  17,856  21,030 

 
 

Belgium – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Morocco  7,541  7,309  10,677  13,911  13,998  13,326  13,142  15,094  17,270 

Greece  3,522  5,558  8,521  17,854  16,810  10,869  10,323  13,640  14,840 

Spain  3,399  3,078  4,474  4,543  4,045  4,037  5,507  5,500  6,059 

Turkey  1,049  938  1,322  1,160  3,769  9,125  10,204  8,075  10,189 

Netherlands  901  798  1,019  805  1,221  2,122  3,034  3,061  3,552 

Germany  638  815  760  939  974  1,063  2,189  1,399  2,004 

France  1,078  931  1,031  778  1,482  842  853  1,008  1,077 

Italy  393  427  519  601  695  484  532  839  888 

Sweden  965  884  840  728  674  697  634  603  650 

Egypt  99  149  194  222  186  209  98  124  273 

Other  235  572  1,109  2,484  333  244  345  431  505 

Total  19,819  21,458  30,465  44,024  44,184  43,019  46,863  49,773  57,306 

Source: United Nations Comtrade Database 
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Belgium – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Morocco  4,029  3,905  4,497  5,226  6,215  4,998  5,383  7,301  7,685 

Greece  1,864  2,940  3,544  6,649  7,400  4,067  4,221  4,353  5,199 

Spain  1,593  1,426  1,722  1,569  1,596  1,411  2,180  2,376  2,446 

Turkey  554  501  541  436  1,673  3,422  4,180  1,859  2,287 

Netherlands  323  321  336  230  446  751  1,193  452  377 

Germany  328  409  288  326  397  386  895  231  351 

Sweden  515  472  354  274  299  262  260  172  182 

Italy  201  210  203  199  270  176  197  212  178 

Egypt  53  79  73  74  82  78  40  66  136 

France  485  438  371  237  497  296  315  172  127 

Other  117  306  467  933  148  92  140  101  112 

Total  10,061  11,007  12,396  16,154  19,024  15,937  19,003  17,296  19,081 

 
 

Belgium – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Morocco  $7,541  $7,309  $10,677  $13,911  $13,998  $13,326  $13,142  $15,094  $17,270 

Greece  $3,489  $5,503  $8,414  $17,699  $16,668  $10,844  $10,304  $13,551  $12,111 

Spain  $2,981  $2,669  $4,087  $4,178  $3,595  $3,761  $5,323  $5,077  $5,526 

Turkey  $1,037  $938  $1,284  $1,160  $3,769  $9,125  $10,204  $8,075  $10,189 

Netherlands  $604  $600  $798  $613  $1,005  $2,001  $2,914  $2,878  $3,224 

Germany  $614  $765  $683  $868  $895  $1,029  $2,185  $1,353  $1,791 

Sweden  $965  $884  $840  $728  $674  $697  $634  $603  $650 

Italy  $376  $392  $481  $531  $608  $469  $481  $754  $639 

Egypt  $99  $149  $174  $198  $186  $209  $98  $124  $273 

France  $907  $820  $881  $630  $1,118  $788  $769  $651  $705 

Other  $219  $572  $1,109  $2,483  $333  $244  $341  $340  $364 

Total  $18,831  $20,601  $29,428  $42,998  $42,847  $42,494  $46,395  $48,497  $52,742 

Source: United Nations Comtrade Database 
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Belgium – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Greece  12  20  38  50  45  11  14  24  1,147 

Spain  268  212  174  192  230  154  105  116  153 

Italy  6  16  13  24  26  3  12  3  66 

France  93  74  75  71  52  34  48  46  49 

Netherlands  98  85  80  57  72  49  54  36  45 

Germany  14  22  38  30  21  10  1  4  43 

Other  11  0  44  14  0  0  2  4  10 

Total  501  428  463  439  446  261  236  232  1,513 

 
 

Belgium – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Greece  $34  $55  $107  $155  $142  $25  $19  $89  $2,729 

Spain  $418  $408  $387  $366  $450  $276  $185  $187  $270 

Italy  $16  $35  $38  $70  $87  $15  $51  $24  $159 

France  $171  $111  $150  $148  $364  $54  $84  $70  $74 

Netherlands  $297  $198  $220  $191  $216  $121  $120  $114  $113 

Germany  $24  $49  $77  $71  $79  $35  $4  $24  $95 

Other  $28  $0  $57  $24  $0  $0  $4  $4  $25 

Total  $989  $857  $1,037  $1,025  $1,337  $525  $468  $511  $3,464 

 
 

Belgium – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

 

Belgium – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of U.S. dollars) 
Country  2012  2013  Country  2012  2013 

France  138  146  France  $237  $262 

Spain  137  132  Spain  $288  $298 

Germany  6  68  Germany  $21  $118 

Netherlands  15  46  Netherlands  $69  $215 

Italy  16  19  Italy  $61  $90 

United Kingdom  7  13  United Kingdom  $61  $78 

Portugal  10  12  Portugal  $26  $33 

Other  0  1  Other  $0  $5 

Total  328  436  Total  $764  $1,099 
Source: United Nations Comtrade Database 
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Brazil – Imports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Argentina  47,294  46,311  53,510  55,613  58,585  122,079  154,655  70,318  83,305 

Peru  6,406  6,657  6,315  12,312  10,963  27,321  11,056  14,649  10,310 

Spain  1,297  485  599  2,354  1,032  14,860  3,039  15,861  10,133 

Egypt  0  0  0  0  0  10  0  0  1,169 

Portugal  594  644  460  639  435  2,711  1,280  1,250  532 

Chile  424  521  1,813  595  1,428  1,932  688  623  215 

Greece  11  24  93  66  25  125  170  44  71 

Italy  1  2  3  33  15  66  31  46  27 

Australia  0  0  0  0  0  0  0  0  24 

Other  328  152  616  7  75  209  43  32  8 

Total  56,355  54,795  63,409  71,619  72,559  169,313  170,962  102,823  105,795 

 
 

Brazil – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Argentina  $54,754  $48,415  $63,531  $87,214  $76,149  $90,295  $93,390  $77,806  $92,729 

Peru  $7,707  $7,902  $9,416  $17,780  $14,895  $22,339  $20,121  $21,140  $15,752 

Spain  $1,341  $803  $1,252  $2,846  $1,430  $8,447  $4,526  $19,072  $17,111 

Egypt  $0  $0  $0  $0  $0  $12  $0  $0  $1,235 

Portugal  $844  $909  $882  $1,529  $988  $3,195  $3,210  $2,537  $1,020 

Chile  $509  $532  $2,004  $736  $1,521  $1,239  $514  $937  $195 

Greece  $29  $80  $252  $220  $104  $234  $348  $195  $287 

Italy  $3  $11  $17  $77  $67  $117  $103  $110  $148 

Australia  $0  $0  $0  $0  $0  $0  $0  $0  $41 

Other  $307  $133  $739  $12  $107  $207  $104  $74  $43 

Total  $65,496  $58,785  $78,093  $110,414  $95,261  $126,086  $122,317  $121,870  $128,562 

Source: United Nations Comtrade Database 
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Brazil – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Argentina  36,848  46,180  53,500  55,613  58,585  122,079  154,655  69,956  83,305 

Peru  4,186  6,472  6,180  12,286  10,926  27,159  10,900  13,824  9,794 

Spain  672  467  599  2,354  1,032  14,764  2,959  14,460  7,923 

Egypt  0  0  0  0  0  0  0  0  898 

Portugal  277  628  427  603  431  2,698  1,280  1,250  514 

Greece  11  24  48  66  24  114  167  44  56 

Chile  221  497  1,813  595  1,428  1,916  688  623  215 

Italy  1  2  3  33  15  66  31  46  27 

Australia  0  0  0  0  0  0  0  0  24 

U.K.  0  0  1  0  0  0  0  3  4 

Other  120  152  164  7  75  209  43  28  4 

Total  42,338  54,421  62,735  71,556  72,517  169,005  185,916  100,234  102,765 

 
 

Brazil – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Argentina  $42,943  $48,281  $63,507  $87,214  $76,149  $90,295  $93,390  $77,429  $92,729 

Peru  $4,617  $7,701  $9,131  $17,714  $14,836  $22,115  $19,817  $20,071  $15,052 

Spain  $746  $763  $1,252  $2,846  $1,430  $8,393  $4,463  $17,650  $13,986 

Egypt  $0  $0  $0  $0  $0  $0  $0  $0  $885 

Portugal  $370  $878  $811  $1,448  $980  $3,175  $3,210  $2,537  $989 

Greece  $29  $79  $159  $220  $101  $201  $341  $195  $253 

Chile  $276  $506  $2,004  $736  $1,521  $1,220  $514  $937  $195 

Italy  $3  $11  $17  $77  $67  $117  $103  $110  $148 

Australia  $0  $0  $0  $0  $0  $0  $0  $0  $41 

U.K.  $0  $0  $3  $0  $0  $0  $0  $29  $32 

Other  $110  $133  $135  $11  $107  $207  $104  $45  $11 

Total  $49,095  $58,353  $77,020  $110,267  $95,192  $125,723  $121,942  $119,002  $124,322 

Source: United Nations Comtrade Database 
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Brazil – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  625  18  0  0  0  96  80  1,401  2,210 

Peru  2,219  184  134  26  37  162  156  826  516 

Egypt  0  0  0  0  0  10  0  0  271 

Portugal  317  16  33  36  4  13  0  0  18 

Greece  0  0  45  0  1  11  4  0  15 

Chile  202  24  0  0  0  16  0  0  0 

Israel  1  0  0  0  0  0  0  0  0 

Argentina  10,445  131  10  0  0  0  0  362  0 

Morocco  186  0  0  0  0  0  0  0  0 

Syria  21  0  0  0  0  0  0  0  0 

France  0  0  1  0  0  0  0  0  0 

Turkey  0  0  450  0  0  0  0  0  0 

Total  14,017  374  674  63  42  308  240  2,589  3,030 

 
 

Brazil – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $595  $41  $0  $0  $0  $54  $63  $1,422  $3,125 

Peru  $3,090  $201  $285  $66  $59  $224  $304  $1,069  $700 

Egypt  $0  $0  $0  $0  $0  $12  $0  $0  $350 

Portugal  $474  $31  $71  $81  $7  $20  $0  $0  $31 

Greece  $0  $1  $93  $0  $3  $33  $7  $0  $34 

Chile  $233  $26  $0  $0  $0  $19  $0  $0  $0 

Israel  $1  $0  $0  $1  $0  $0  $0  $0  $0 

Argentina  $11,811  $134  $24  $0  $0  $0  $0  $376  $0 

Morocco  $183  $0  $0  $0  $0  $0  $0  $0  $0 

Syria  $13  $0  $0  $0  $0  $0  $0  $0  $0 

France  $0  $0  $24  $0  $0  $0  $0  $0  $0 

Turkey  $0  $0  $577  $0  $0  $0  $0  $0  $0 

Total  $16,401  $432  $1,073  $147  $69  $363  $374  $2,868  $4,240 

Source: United Nations Comtrade Database 
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Canada – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

United States  530  476  474  1,453  350  285  354  276  238 

Greece  6  0  25  0  130  0  0  14  21 

China  0  0  0  0  0  0  0  0  9 

U.K.  0  0  25  10  9  9  5  5  4 

Bulgaria  85  0  0  0  0  0  0  0  0 

Spain  0  53  47  0  0  18  0  23  0 

Other  20  18  47  13  9  33  21  8  6 

Total  641  548  617  1,476  498  346  380  326  277 

 
 

Canada – Exports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

United States  $1,990  $2,031  $1,859  $2,954  $2,257  $1,982  $2,348  $2,122  $1,756 

Greece  $41  $0  $63  $0  $371  $0  $0  $30  $55 

China  $0  $0  $0  $0  $0  $0  $0  $0  $14 

U.K.  $0  $1  $63  $21  $25  $28  $15  $13  $11 

Bulgaria  $48  $0  $0  $0  $0  $0  $0  $0  $0 

Spain  $0  $87  $118  $0  $0  $48  $0  $63  $0 

Other  $51  $38  $93  $27  $31  $122  $68  $20  $13 

Total  $2,130  $2,157  $2,196  $3,001  $2,684  $2,181  $2,431  $2,248  $1,849 

Source: United Nations Comtrade Database 
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Canada – Imports 
ALL TABLE OLIVES* 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  11,603  10,729  10,703  11,816  12,186  13,474  13,074  15,165  13,893 

Greece  4,380  4,318  4,682  3,982  5,091  5,454  5,377  4,345  5,403 

USA  1,933  1,946  1,710  1,646  1,444  1,397  1,541  1,668  1,727 

Morocco  1,219  1,239  1,340  1,275  1,056  1,528  1,984  1,490  1,359 

Italy  463  435  487  323  481  525  606  854  840 

Egypt  1,246  1,580  1,307  1,735  733  706  551  534  580 

Turkey  279  214  367  293  235  371  464  512  385 

Lebanon  211  165  343  232  241  232  305  323  323 

Other  861  3,741  4,586  1,995  1,788  1,990  1,152  875  625 

Total  22,195  24,367  25,525  23,297  23,256  25,677  25,054  25,766  25,136 

 
 

Canada – Imports 
ALL TABLE OLIVES* 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $19,327  $18,771  $21,972  $26,721  $24,068  $23,906  $23,313  $25,596  $24,449 

Greece  $12,933  $12,373  $14,892  $15,404  $17,008  $15,328  $17,367  $15,560  $18,235 

USA  $3,354  $3,906  $3,652  $3,981  $3,489  $3,356  $3,281  $4,128  $4,560 

Morocco  $1,879  $2,075  $2,510  $2,610  $2,209  $2,737  $3,304  $2,682  $2,565 

Italy  $1,532  $1,342  $1,732  $1,563  $1,895  $2,013  $2,260  $2,947  $3,389 

Egypt  $982  $1,462  $1,681  $2,583  $1,080  $1,025  $701  $748  $737 

Turkey  $552  $425  $760  $741  $467  $693  $848  $1,013  $755 

Lebanon  $302  $297  $569  $434  $413  $444  $544  $619  $561 

Other  $1,960  $5,816  $7,330  $3,958  $3,371  $3,463  $2,523  $2,134  $1,631 

Total  $42,821  $46,468  $55,099  $57,995  $54,000  $52,966  $54,142  $55,426  $56,881 

Source: United Nations Comtrade Database 
*Less than two percent of the data for years 2005 to 2013 is for product other than processed table olives (HS 2005.70).  
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Canada – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  7,480  6,796  6,655  7,679  8,887  10,738  10,754  12,943  11,727 

Greece  2,601  2,481  3,215  2,141  3,165  5,187  5,330  4,252  5,307 

United States  1,884  1,943  1,690  1,633  1,442  1,395  1,540  1,393  1,486 

Morocco  1,060  998  1,159  1,130  950  1,460  1,930  1,417  1,287 

Italy  438  412  388  308  447  502  500  747  722 

Egypt  1,221  1,580  1,307  1,717  733  706  551  534  580 

Turkey  278  206  342  293  235  371  464  501  383 

Lebanon  211  162  339  231  240  227  301  292  316 

Other  595  1,356  2,588  1,339  1,155  1,757  1,130  846  585 

Total  15,769  15,934  17,682  16,470  17,254  22,342  22,500  22,925  22,393 

 
 

Canada – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $12,539  $13,037  $14,637  $19,103  $18,131  $19,366  $19,146  $22,300  $21,093 

Greece  $7,769  $7,424  $10,400  $8,861  $10,632  $14,601  $17,246  $15,292  $17,997 

United States  $3,253  $3,897  $3,622  $3,912  $3,482  $3,350  $3,279  $3,446  $3,970 

Morocco  $1,591  $1,574  $2,031  $2,265  $1,949  $2,565  $3,191  $2,573  $2,433 

Italy  $1,497  $1,278  $1,548  $1,499  $1,799  $1,944  $1,974  $2,626  $2,903 

Egypt  $954  $1,462  $1,681  $2,572  $1,080  $1,025  $701  $748  $737 

Turkey  $551  $404  $714  $741  $466  $693  $848  $985  $751 

Lebanon  $302  $294  $565  $432  $411  $427  $536  $578  $548 

Other  $1,011  $2,127  $4,091  $2,594  $2,111  $3,077  $2,437  $2,040  $1,525 

Total  $29,467  $31,497  $39,290  $41,980  $40,059  $47,049  $49,359  $50,588  $51,957 

Source: United Nations Comtrade Database 
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Canada – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  4,122  3,933  4,048  4,137  3,299  2,737  2,320  2,222  2,144 

Italy  25  23  99  15  34  23  107  93  110 

Greece  1,779  1,837  1,467  1,841  1,926  267  46  92  95 

Morocco  158  241  181  145  106  68  54  74  72 

China  7  11  10  5  10  7  13  20  34 

Other  334  2,388  2,038  683  627  233  14  38  11 

Total  6,426  8,433  7,843  6,827  6,002  3,335  2,554  2,539  2,465 

 
 

Canada – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $6,788  $5,734  $7,335  $7,617  $5,937  $4,540  $4,167  $3,296  $3,293 

Italy  $35  $64  $185  $64  $96  $69  $286  $279  $454 

Greece  $5,164  $4,949  $4,493  $6,543  $6,375  $728  $121  $267  $236 

Morocco  $288  $501  $479  $344  $260  $172  $113  $108  $131 

China  $18  $21  $24  $14  $18  $16  $28  $52  $81 

Other  $1,061  $3,702  $3,294  $1,432  $1,254  $393  $68  $59  $33 

Total  $13,354  $14,971  $15,810  $16,015  $13,940  $5,917  $4,783  $4,061  $4,227 

 
 

Canada – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

 

Canada – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of U.S. dollars) 
Country  2012  2013  Country  2012  2013 

United States  270  241  United States  $673  $589 

Spain  0  23  Spain  $0  $63 

Italy  14  8  Italy  $41  $32 

Turkey  10  2  Turkey  $28  $5 

Greece  0  1  Greece  $1  $3 

Other  8  3  Other  $34  $7 

Total  303  277  Total  $778  $698 

Source: United Nations Comtrade Database 
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France – Exports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  867  944  1,008  846  848  949  1,026  1,023  1,015  954 

U.K.  368  30  15  2  8  397  247  278  353  320 

Italy  361  59  34  4  12  64  129  177  296  319 

Israel   155  214  172  234  174  227  152  222  271  268 

Germany   752  19  224  1  1  374  245  294  224  240 

Switzerland   468  461  380  213  214  225  209  142  156  133 

Belgium   328  3  101  1  5  323  159  144  130  147 

Denmark  93  0  0  0  0  159  96  85  99  74 

Netherlands  57  5  0  0  0  137  68  66  73  55 

Japan  59  47  64  63  89  81  73  63  63  57 

Spain  62  10  23  2  0  73  35  94  60  52 

Luxembourg  53  44  0  1  1  111  53  56  60  45 

Morocco  30  102  13  33  22  11  25  64  58  42 

Saudi Arabia  14  39  34  27  25  26  38  25  52  38 

Other  485  230  387  250  263  379  321  452  425  345 

Total  4,151  2,205  2,455  1,676  1,662  3,534  2,876  3,186  3,335  3,087 

Source: Eurostat 
 
   



 

86 
 

France – Exports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  €2,895  €2,901  €3,329  €2,847  €2,819  €3,294  €3,000  €2,862  €3,022  €2,839 

U.K.  €954  €1,064  €1,120  €943  €802  €748  €704  €730  €797  €731 

Italy  €615  €531  €361  €285  €247  €157  €309  €439  €710  €771 

Israel   €165  €353  €223  €334  €281  €376  €263  €364  €439  €448 

Germany   €1,344  €1,289  €1,248  €1,033  €764  €705  €539  €621  €581  €678 

Switzerland   €1,383  €1,467  €966  €677  €639  €766  €725  €600  €681  €648 

Belgium   €795  €645  €978  €754  €733  €757  €500  €467  €443  €448 

Denmark  €280  €320  €352  €427  €382  €364  €329  €281  €356  €316 

Netherlands  €265  €441  €451  €432  €386  €428  €357  €342  €359  €280 

Japan  €245  €201  €221  €250  €314  €370  €311  €283  €249  €243 

Spain  €160  €197  €196  €139  €122  €135  €54  €187  €119  €170 

Luxembourg  €191  €304  €289  €295  €213  €244  €155  €182  €224  €89 

Morocco  €33  €89  €13  €38  €33  €52  €35  €74  €75  €54 

Saudi Arabia  €20  €77  €102  €47  €48  €54  €71  €47  €106  €87 

Other  €967  €981  €1,081  €964  €858  €900  €906  €1,145  €1,117  €963 

Total  €10,312  €10,859  €10,928  €9,466  €8,640  €9,350  €8,259  €8,625  €9,278  8,765 

Source: Eurostat 
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France – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  786  920  1,008  840  848  942  1,026  1,023  1,011  953 

U.K.  342  0  0  0  0  385  246  272  351  320 

Italy  284  0  0  0  0  59  128  176  296  319 

Israel   155  214  172  234  174  227  152  222  271  268 

Germany   744  0  0  0  0  358  244  293  223  237 

Belgium   328  0  0  0  0  318  158  141  127  142 

Switzerland   468  461  373  212  213  223  205  134  154  130 

Denmark  91  0  0  0  0  158  96  85  99  74 

Netherlands  57  0  0  0  0  137  68  66  73  55 

Spain  56  0  0  0  0  73  35  91  59  51 

Luxembourg  52  0  0  0  0  110  53  56  60  45 

Morocco  30  102  13  33  22  11  25  64  52  40 

Saudi Arabia  14  39  34  27  25  26  38  25  52  38 

Other  539  259  372  230  317  438  379  427  382  322 

Total  3,946  1,994  1,972  1,576  1,600  3,466  2,852  3,075  3,210  2,993 

 
 

France – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  €2,669  €2,818  €3,327  €2,823  €2,819  €3,263  €2,997  €2,860  €2,989  €2,838 

U.K.  €887  €985  €1,031  €923  €766  €713  €701  €712  €793  €729 

Italy  €514  €450  €296  €277  €223  €148  €307  €437  €710  €771 

Israel   €165  €353  €223  €334  €281  €376  €263  €364  €439  €448 

Germany   €1,318  €1,259  €1,092  €1,031  €763  €673  €536  €611  €572  €667 

Belgium   €795  €641  €933  €753  €723  €747  €495  €455  €423  €420 

Switzerland   €1,382  €1,465  €946  €674  €631  €759  €715  €574  €675  €633 

Denmark  €278  €320  €350  €425  €379  €362  €329  €281  €356  €316 

Netherlands  €265  €437  €451  €432  €385  €428  €357  €342  €359  €279 

Spain  €149  €183  €155  €133  €121  €135  €53  €182  €116  €168 

Luxembourg  €191  €249  €289  €293  €211  €242  €154  €180  €223  €88 

Morocco  €33  €89  €13  €38  €33  €52  €35  €74  €70  €51 

Saudi Arabia  €20  €77  €102  €47  €48  €54  €71  €47  €104  €87 

Other  €1,198  €1,140  €1,195  €1,091  €1,096  €1,189  €1,174  €1,256  €1,074  €920 

Total  €9,863  €10,465  €10,402  €9,274  €8,478  €9,140  €8,188  €8,376  €8,904  €8,414 

Source: Eurostat 
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France – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Japan  0  0  6  15  0  9  0  0  18  21 

New Caledonia  0  0  11  0  0  0  6  0  9  17 

Belgium   0  3  101  1  5  5  2  1  2  2 

Switzerland   0  1  7  1  1  2  3  3  1  2 

Thailand  0  0  0  0  0  0  0  10  12  0 

Mauritius  0  0  0  0  3  0  1  7  10  0 

Mayotte  0  0  0  0  0  0  0  0  5  0 

United States  80  24  0  6  0  7  1  0  2  0 

Spain  6  10  23  2  0  0  0  3  1  0 

Hong Kong  0  0  0  0  0  0  0  0  0  0 

Germany   8  19  224  1  1  16  1  0  0  0 

U.K.  26  30  15  2  8  12  1  0  0  0 

Other  84  2125  96  73  45  18  9  7  0  6 

Total  204  211  483  100  62  69  24  31  60  48 

 
 

France – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Japan  €0  €0  €22  €43  €0  €40  €0  €0  €85  €92 

New Caledonia  €0  €0  €11  €0  €0  €0  €6  €0  €16  €17 

Belgium   €0  €3  €45  €2  €10  €11  €5  €2  €5  €8 

Switzerland   €1  €2  €20  €3  €8  €7  €11  €13  €4  €9 

Thailand  €0  €0  €0  €0  €0  €0  €0  €13  €15  €3 

Mauritius  €0  €0  €0  €0  €10  €0  €5  €17  €20  €0 

Mayotte  €0  €0  €0  €0  €0  €0  €0  €0  €12  €0 

United States  €227  €83  €1  €25  €0  €31  €3  €1  €12  €0 

Spain  €11  €14  €42  €6  €1  €0  €1  €3  €2  €1 

Hong Kong  €0  €0  €0  €0  €0  €0  €2  €0  €3  €0 

Germany   €25  €30  €155  €2  €1  €31  €3  €1  €3  €1 

U.K.  €66  €79  €89  €20  €36  €35  €3  €5  €1  €0 

Other  €118  €182  €141  €92  €96  €56  €34  €33  €0  €19 

Total  €449  €394  €526  €192  €162  €210  €72  €87  €179  €150 

Source: Eurostat 
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France – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 

  France – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in thousands of Euros) 
Country  2012  2013  2014    Country  2012  2013  2014 

Canada  1  7  18    Canada  €4  €40  €66 

Hong Kong  13  11  6    Hong Kong  €21  €18  €27 

New 
Caledonia  20  7  4 

  New 
Caledonia  €19  €19  €10 

Japan  1  3  4    Japan  €6  €17  €30 

Belgium   3  2  3    Belgium   €10  €15  €20 

Morocco  0  5  2    Morocco  €0  €4  €3 

Sweden  1  1  1    Sweden  €8  €2  €6 

F. Polynesia  0  11  0    F. Polynesia  €0  €22  €0 

Jordan  0  5  0    Jordan  €0  €6  €0 

UAE  0  2  0    UAE  €0  €4  €0 

Vietnam   0  2  0    Vietnam   €0  €4  €0 

U.K.  5  2  0    U.K.  €13  €3  €1 

United States  0  2  0    United States  €2  €21  €1 

Other  35  5  9    Other  €80  €21  €35 

Total  79  65  46    Total  €162  €195  €199 

Source: Eurostat 
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France – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Morocco  35,756  38,952  33,766  41,637  35,121  41,992  42,518  37,309  35,215  41,697 

Spain  29,811  591  569  444  757  27,624  29,407  33,923  38,709  36,806 

Belgium   363  6  5  1  79  478  382  718  1,213  1,804 

Greece  544  386  129  110  83  825  936  1,028  2,934  1,280 

Portugal  194  86  153  167  160  391  597  407  446  759 

Turkey  427  465  417  252  248  391  560  429  550  508 

Italy  403  20  15  22  28  356  285  380  452  458 

Egypt  482  489  658  326  293  136  16  99  722  248 

Germany   187  71  88  94  76  326  122  183  268  132 

Peru  132  196  153  32  239  160  227  120  128  128 

Tunisia  178  188  290  185  252  265  336  178  101  67 

Other  330  233  385  139  179  221  195  616  282  371 

Total  68,807  41,684  36,628  43,411  37,515  73,166  75,582  75,392  81,019  84,259 

 
 

France – Imports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Morocco  €32,758  €39,095  €40,511  €42,550  €36,474  €41,506  €40,526  €37,608  €37,368  €47,221 

Spain  €36,629  €36,165  €46,295  €42,795  €51,664  €49,117  €38,130  €40,323  €42,897  €45,262 

Belgium   €681  €426  €552  €795  €1,185  €1,660  €1,991  €3,703  €6,251  €6,926 

Greece  €1,000  €1,034  €1,611  €1,730  €1,880  €1,915  €2,292  €2,814  €5,073  €3,587 

Portugal  €288  €403  €752  €1,062  €805  €731  €977  €647  €736  €1,364 

Turkey  €727  €926  €775  €669  €666  €1,056  €1,554  €1,189  €1,460  €1,554 

Italy  €1,214  €1,158  €964  €1,063  €1,087  €958  €798  €1,343  €1,412  €1,676 

Egypt  €375  €330  €525  €319  €245  €169  €25  €109  €720  €302 

Germany   €429  €405  €605  €591  €682  €792  €582  €701  €832  €754 

Peru  €161  €234  €169  €51  €350  €206  €362  €199  €181  €200 

Tunisia  €251  €280  €380  €222  €331  €365  €408  €211  €141  €102 

Other  €773  €1,147  €2,074  €1,073  €856  €546  €594  €1,088  €815  €775 

Total  €75,285  €81,601  €95,212  €92,919  €96,222  €99,021  €88,238  €89,934  €97,884  €109,724 

Source: Eurostat 
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France – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Morocco  35,316  38,952  33,686  41,637  35,121  41,992  42,518  37,105  35,194  41,685 

Spain  29,363  20,234  25,771  19,495  22,383  27,254  29,137  32,655  37,112  35,247 

Belgium   351  168  198  152  166  471  369  612  1,167  1,742 

Portugal  131  196*  254*  361*  250*  310  527  372  427  723 

Greece  286  198  187  207  267  350  361  450  1,792  532 

Turkey  427  460  417  252  248  391  560  429  550  508 

Italy  380  410*  258*  945*  235*  295  222  252  351  338 

Egypt  132  262  158  25  61  105  16  75  610  198 

Peru  132  196  110  32  224  160  211  120  128  128 

Germany   139  95*  99*  40*  78*  262  95  165  194  113 

Tunisia  178  179  290  185  252  265  336  178  101  66 

Other  322  202  369  135  179  220  195  401  223  352 

Total  67,157  40,279  35,030  42,266  36,085  72,074  74,547  72,815  77,847  81,631 

 
 

France – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Morocco  €32,457  €39,095  €40,388  €42,550  €36,474  €41,506  €40,526  €37,203  €37,342  €47,195 

Spain  €36,009  €35,371  €45,237  €41,922  €50,302  €48,467  €37,658  €38,429  €40,469  €43,041 

Belgium   €655  €414  €544  €792  €1,129  €1,636  €1,958  €3,410  €6,042  €6,710 

Portugal  €221  €226  €386  €779  €536  €591  €863  €583  €699  €1,317 

Greece  €596  €485  €732  €763  €901  €836  €936  €1,277  €2,840  €1,556 

Turkey  €727  €918  €775  €669  €666  €1,056  €1,554  €1,189  €1,460  €1, 554 

Italy  €1,154  €1,103  €924  €974  €967  €787  €609  €887  €1,170  €1,418 

Egypt  €91  €137  €99  €17  €69  €137  €25  €81  €592  €225 

Peru  €161  €234  €118  €51  €330  €206  €337  €199  €181  €200 

Germany   €325  €289  €388  €371  €476  €643  €504  €612  €635  €699 

Tunisia  €251  €253  €380  €222  €331  €365  €408  €211  €141  €101 

Other  €755  €1,103  €2,031  €1,048  €856  €543  €592  €783  €725  €753 

Total  €73,402  €79,628  €92,000  €90,158  €93,036  €96,776  €85,970  €84,865  €92,297  €101,769 

Source: Eurostat 
*Data obtained from the United Nations Comtrade Database. 
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France – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Greece  257  386  129  110  83  475  575  567  1,124  744 

Spain  448  564  569  444  757  370  269  452  572  396 

Italy  23  20  15  22  28  61  63  63  59  57 

Egypt  350  227  499  301  233  32  0  24  112  50 

Belgium   12  6  5  1  79  7  13  63  16  39 

Germany   48  71  88  94  76  64  27  9  60  10 

Portugal  63  86  153  167  160  82  70  25  13  9 

Other  448  44  140  4  15  1  17  1  8  30 

Total  1,650  1,404  1,598  1,144  1,431  1,092  1,035  1,203  1,964  1,334 

 
 

France – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Greece  €405  €550  €879  €967  €978  €1,078  €1,355  €1,527  €2,206  €2,015 

Spain  €620  €794  €1,058  €873  €1,362  €649  €473  €660  €911  €636 

Italy  €60  €55  €40  €88  €120  €170  €189  €319  €176  €165 

Egypt  €283  €192  €426  €302  €176  €32  €0  €27  €128  €74 

Belgium   €26  €12  €8  €3  €56  €23  €33  €111  €37  €68 

Germany   €104  €116  €217  €220  €206  €149  €78  €36  €141  €33 

Portugal  €66  €177  €367  €283  €269  €140  €114  €48  €23  €16 

Other  €318  €78  €217  €25  €20  €3  €26  €4  €8  €39 

Total  €1,883  €1,973  €3,211  €2,761  €3,187  €2,245  €2,268  €2,733  €3,631  €3,045 

Source: Eurostat 
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France – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 

  France – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of Euros) 
Country  2012  2013  2014    Country  2012  2013  2014 

Spain  817  1,025  1,164    Spain  €1,234  €1,517  €1,585 

Italy  65  41  63    Italy  €137  €65  €93 

Portugal  10  7  28    Portugal  €16  €13  €32 

Belgium   43  30  23    Belgium   €182  €172  €149 

Germany   9  14  9    Germany   €52  €55  €22 

Greece  12  18  4    Greece  €9  €26  €16 

U.K.  208  50  1    U.K.  €290  €79  €3 

Netherlands  6  0  1    Netherlands  €12  €0  €5 

Egypt  0  0  1    Egypt  €0  €0  €3 

Tunisia  0  0  1    Tunisia  €0  €0  €1 

Morocco  204  21  0    Morocco  €404  €26  €0 

Luxembourg  0  1  0    Luxembourg  €0  €1  €1 

Total  1,374  1,208  1,294    Total  €2,336  €1,955  €1910 

Source: Eurostat 
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Germany – Exports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Netherlands  1,491  1,622  1,464  1,579  1,502  1,678  1,796  1,640  1,604  1,620 

Austria  581  737  692  895  1,092  1,209  1,397  1,629  1,244  1,033 

Poland  67  273  222  266  535  516  485  473  743  564 

Belgium   267  339  309  359  641  455  794  656  542  548 

Switzerland   245  368  320  296  397  327  425  412  509  537 

France  263  327  359  425  644  738  1,045  724  657  472 

U.K.  375  361  268  248  334  351  345  380  387  464 

Denmark  156  220  196  269  186  272  350  433  353  361 

Luxembourg  101  184  113  220  382  357  400  373  352  295 

Czech Rep.   54  56  99  100  101  149  276  292  344  276 

Sweden  79  111  88  116  93  50  163  178  111  180 

Other  988  2,290  2,320  1,708  1,665  1,208  1,186  1,306  1,156  1,317 

Total  4,667  6,887  6,450  6,479  7,571  7,310  8,661  8,495  8,002  7,666 

 
 

Germany – Exports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Netherlands  €3,134  €3,407  €2,942  €3,120  €2,811  €3,737  €3,365  €3,037  €2,462  €2,624 

Austria  €1,480  €1,740  €1,613  €2,089  €2,210  €2,959  €3,040  €3,340  €2,482  €2,205 

Poland  €178  €596  €439  €656  €653  €819  €864  €859  €1,088  €1,101 

Belgium   €929  €965  €1,080  €1,161  €1,299  €1,315  €2,090  €1,575  €1,438  €1,850 

Switzerland   €1,119  €1,678  €1,437  €1,437  €1,286  €1,562  €2,109  €1,935  €2,227  €2,532 

France  €714  €784  €885  €1,166  €1,631  €2,080  €2,698  €1,891  €1,808  €1,723 

U.K.  €1,211  €1,077  €671  €577  €620  €695  €636  €724  €778  €1,666 

Denmark  €404  €561  €531  €688  €490  €645  €660  €737  €646  €691 

Luxembourg  €216  €388  €260  €442  €674  €659  €747  €725  €618  €545 

Czech Rep.   €173  €194  €327  €453  €401  €584  €807  €749  €860  €669 

Sweden  €365  €443  €408  €614  €433  €172  €455  €318  €267  €360 

Other  €1,791  €3,051  €3,611  €2,934  €2,670  €2,178  €2,292  €2,104  €1,994  €2,296 

Total  €11,714  €14,884  €14,202  €15,337  €15,178  €17,404  €19,763  €17,994  €16,668  €18,264 

Source: Eurostat 
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Germany – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Netherlands  1,415  1,601  1,454  1,576  1,494  1,662  1,754  1,566  1,522  1,528 

Austria  521  700  676  878  1,005  1,000  1,120  1,572  1,113  939 

Poland  67  272  221  266  533  503  481  471  740  561 

Belgium   230  310  286  346  592  358  656  643  526  535 

Switzerland   245  368  320  295  396  327  425  410  504  535 

U.K.  258  308  268  248  334  320  345  380  387  463 

France  156  258  339  406  617  648  870  663  610  441 

Denmark  153  218  196  269  186  272  350  429  353  361 

Luxembourg  94  178  111  219  377  350  390  365  343  285 

Czech Rep.  46  51  99  100  101  149  265  290  344  276 

Other  984  2,316  2,385  1,790  1,656  1,170  1,291  1,432  1,245  1,471 

Total  4,168  6,579  6,353  6,392  7,291  6,759  7,946  8,219  7,687  7,395 

 
 

Germany – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Netherlands  €2,953  €3,358  €2,918  €3,112  €2,794  €3,696  €3,260  €2,738  €2,277  €2,356 

Austria  €1,249  €1,542  €1,525  €1,990  €2,021  €2,484  €2,398  €3,194  €2,220  €2,054 

Poland  €178  €592  €437  €653  €650  €796  €858  €856  €1,085  €1,098 

Belgium   €837  €878  €1,027  €1,133  €1,181  €1,050  €1,644  €1,540  €1,387  €1,813 

Switzerland   €1,119  €1,678  €1,435  €1,435  €1,284  €1,562  €2,109  €1,929  €2,218  €2,528 

U.K.  €822  €888  €671  €577  €620  €608  €636  €724  €778  €1,666 

France  €434  €595  €853  €1,135  €1,570  €1,878  €2,292  €1,683  €1,696  €1,630 

Denmark  €391  €551  €531  €688  €490  €645  €660  €719  €646  €690 

Luxembourg  €199  €365  €251  €440  €667  €648  €730  €715  €605  €528 

Czech Rep.  €146  €178  €327  €453  €401  €584  €775  €736  €858  €668 

Other  €1,920  €3,238  €3,964  €3,468  €2,882  €2,192  €2,596  €2,332  €2,229  €2,613 

Total  €10,249  €13,862  €13,938  €15,084  €14,560  €16,142  €17,957  €17,165  €15,997  €17,643 

Source: Eurostat 
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Germany – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Austria  60  38  16  17  87  209  277  47  127  88 

Netherlands  76  21  10  3  8  16  42  14  25  45 

France  107  69  21  19  27  90  175  28  17  22 

Belgium   37  29  23  13  49  97  138  13  13  13 

Luxembourg  7  6  2  1  5  7  10  9  10  10 

Latvia  0  0  1  0  1  5  9  8  8  9 

Other  212  146  25  34  104  127  64  48  15  15 

Total  499  308  97  87  279  551  715  166  214  201 

 
 

Germany – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Austria  €231  €197  €87  €99  €189  €476  €642  €107  €252  €139 

Netherlands  €181  €49  €23  €8  €18  €41  €105  €36  €51  €84 

France  €281  €190  €32  €31  €61  €201  €406  €67  €37  €52 

Belgium   €92  €88  €53  €28  €118  €265  €446  €34  €34  €38 

Luxembourg  €17  €23  €9  €2  €7  €11  €17  €11  €14  €17 

Latvia  €0  €0  €2  €1  €1  €4  €7  €6  €7  €8 

Other  €665  €475  €56  €83  €225  €263  €183  €97  €20  €18 

Total  €1,466  €1,021  €264  €253  €618  €1,262  €1,806  €359  €414  €356 

Source: Eurostat 
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Germany – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 
 Germany – Exports 

 0709.92: OLIVES, FRESH OR CHILLED 
 (in thousands of Euros) 

Country  2012  2013  2014    Country  2012  2013  2014 

Netherlands  60  57  48    Netherlands  €263  €134  €184 

France  33  30  9    France  €141  €75  €41 

Finland  0  0  6    Finland  €0  €0  €17 

Austria  10  4  5    Austria  €39  €9  €13 

Switzerland   2  3  1    Switzerland   €5  €8  €4 

Belgium   0  3  0    Belgium   €1  €17  €0 

Azerbaijan  0  3  0    Azerbaijan  €0  €4  €0 

Kazakhstan  0  1  0    Kazakhstan  €2  €2  €0 

Israel   0  1  0    Israel   €0  €1  €0 

Czech Rep.   0  0  0    Czech Rep.   €0  €1  €0 

Other  4  0  0    Other  €20  €4  €4 

Total  106  102  70    Total  €470  €256  €263 

Source: Eurostat 
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Germany – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  23,754  24,614  30,294  27,773  30,365  39,333  36,137  41,133  39,603  31,837 

Greece  8,936  10,080  11,548  14,765  11,977  14,852  17,016  16,950  19,151  14,729 

Turkey  8,625  8,192  11,597  8,505  9,070  7,400  8,200  7,305  8,799  8,345 

Italy  1,133  1,194  1,096  1,075  1,168  1,981  1,228  1,676  1,915  2,315 

Morocco  2,604  3,675  2,894  3,335  2,396  2,312  2,330  1,594  1,392  1,638 

Belgium   106  60  89  67  298  2,935  2,388  2,240  1,118  1,774 

Netherlands  1,400  2,057  903  1,227  1,764  978  542  409  581  411 

France  743  673  514  480  2,065  456  330  446  468  684 

Portugal  125  188  123  248  111  126  156  185  359  486 

Cyprus  0  0  0  9  83  195  292  262  201  389 

Austria  108  287  51  145  217  101  97  118  165  94 

Other  298  538  863  699  311  446  425  388  284  669 

Total  47,832  51,559  59,973  58,327  59,825  71,115  69,139  72,705  74,036  63,369 

 
 

Germany – Imports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €27,958  €30,094  €39,444  €34,374  €33,996  €40,514  €41,471  €38,451  €37,695  €37,298 

Greece  €16,316  €17,487  €20,906  €30,582  €23,384  €25,525  €28,357  €31,219  €33,470  €35,459 

Turkey  €18,762  €18,868  €23,090  €19,782  €20,473  €16,816  €19,402  €16,864  €20,182  €19,548 

Italy  €2,916  €3,156  €3,274  €3,048  €3,006  €3,589  €2,795  €3,346  €3,664  €4,689 

Morocco  €2,478  €3,577  €3,125  €3,488  €2,505  €2,330  €2,269  €1,683  €1,594  €1,968 

Belgium   €176  €197  €451  €359  €1,048  €7,219  €4,674  €4,550  €1,696  €3,019 

Netherlands  €5,374  €6,445  €1,473  €2,026  €3,418  €1,766  €740  €1,021  €830  €434 

France  €1,023  €1,020  €877  €934  €3,899  €835  €703  €752  €796  €1,015 

Portugal  €261  €327  €233  €353  €196  €209  €243  €281  €463  €509 

Cyprus  €0  €0  €0  €13  €210  €470  €708  €683  €526  €1,136 

Austria  €205  €687  €122  €434  €533  €205  €174  €218  €282  €195 

Other  €339  €788  €1,003  €798  €408  €792  €735  €917  €1,087  €1,327 

Total  €75,809  €82,646  €93,996  €96,191  €93,076  €100,271  €102,270  €99,985  €102,285  €106,597 

Source: Eurostat 
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Germany – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  23,691  24,508  30,114  27,646  30,275  39,275  36,057  41,082  39,536  31,761 

Greece  8,172  9,430  10,891  14,638  11,333  14,158  15,949  15,770  17,497  13,129 

Turkey  8,625  8,159  11,597  8,505  9,060  7,400  8,200  7,305  8,799  8,345 

Italy  1,074  1,107  1,069  1,028  1,135  1,946  1,193  1,537  1,752  2,177 

Belgium   76  32  78  67  297  2,167  1,620  2,169  1,112  1,761 

Morocco  2,604  3,675  2,894  3,335  2,396  2,312  2,330  1,594  1,392  1,638 

France  683  637  511  475  2,038  428  324  410  447  659 

Portugal  84  168  110  242  108  126  156  149  349  481 

Cyprus  0  0  0  9  83  184  185  167  176  371 

Netherlands  1,385  2,050  898  1,219  1,693  954  538  374  472  277 

Austria  108  285  49  144  217  101  95  114  157  89 

Other  277  519  863  697  303  441  425  333  266  660 

Total  46,779  50,570  59,073  58,003  58,938  69,491  67,069  71,005  71,954  61,347 

 
 

Germany – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €27,754  €29,900  €39,147  €34,153  €33,843  €40,390  €41,301  €38,322  €37,530  €37,140 

Greece  €14,442  €16,059  €19,312  €30,186  €21,551  €23,599  €25,366  €27,927  €29,332  €30,196 

Turkey  €18,762  €18,790  €23,090  €19,782  €20,449  €16,816  €19,402  €16,864  €20,182  €19,548 

Italy  €2,755  €2,908  €3,174  €2,912  €2,914  €3,510  €2,716  €2,993  €3,239  €4,201 

Belgium   €108  €114  €421  €359  €1,046  €5,885  €3,335  €4,428  €1,682  €2,996 

Morocco  €2,478  €3,577  €3,125  €3,488  €2,505  €2,330  €2,269  €1,683  €1,594  €1,968 

France  €844  €906  €854  €903  €3,839  €749  €678  €662  €729  €954 

Portugal  €163  €264  €178  €328  €184  €209  €243  €222  €439  €497 

Cyprus  €0  €0  €0  €13  €210  €438  €447  €453  €449  €1,066 

Netherlands  €5,292  €6,393  €1,455  €2,008  €3,286  €1,699  €731  €929  €615  €274 

Austria  €205  €680  €117  €430  €532  €205  €168  €209  €263  €179 

Other  €280  €741  €1,003  €781  €384  €778  €735  €800  €1,045  €1,298 

Total  €73,084  €80,333  €91,877  €95,342  €90,744  €96,611  €97,390  €95,491  €97,099  €100,318 
Source: Eurostat 
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Germany – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Greece  764  650  657  126  644  695  1,067  874  1,411  1,376 

Italy  59  87  28  48  33  35  35  59  75  55 

Spain  63  106  181  128  90  58  81  24  29  25 

Cyprus  0  0  0  0  0  12  107  95  25  18 

Netherlands  15  7  5  9  71  24  4  2  24  3 

Belgium   31  28  11  0  1  768  769  62  7  7 

France  60  36  4  5  27  28  6  5  7  6 

Austria  0  3  1  1  0  0  2  3  6  4 

Denmark  21  19  0  2  6  5  0  3  6  2 

Other  41  54  14  6  15  0  0  32  3  3 

Total  1,052  989  900  324  887  1,625  2,070  1,160  1,593  1,499 

 
 

Germany – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Greece  €1,873  €1,428  €1,594  €396  €1,833  €1,926  €2,991  €2,478  €3,551  €4,607 

Italy  €160  €248  €99  €136  €92  €79  €78  €150  €199  €183 

Spain  €204  €194  €296  €221  €153  €123  €170  €52  €64  €51 

Cyprus  €0  €0  €0  €0  €0  €32  €262  €230  €77  €70 

Netherlands  €82  €51  €17  €18  €131  €66  €9  €7  €60  €10 

Belgium   €68  €83  €30  €0  €2  €1,334  €1,339  €104  €13  €13 

France  €180  €114  €23  €31  €59  €86  €25  €24  €36  €28 

Austria  €0  €7  €4  €4  €1  €0  €6  €8  €12  €13 

Denmark  €59  €47  €0  €17  €18  €14  €0  €5  €13  €5 

Other  €98  €140  €55  €25  €43  €0  €0  €50  €12  €15 

Total  €2,724  €2,313  €2,119  €848  €2,332  €3,660  €4,880  €3,109  €4,038  €4,996 

Source: Eurostat 
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Germany – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 
 Germany – Imports 

 0709.92: OLIVES, FRESH OR CHILLED 
 (in thousands of Euros) 

Country  2012  2013  2014    Country  2012  2013  2014 

Greece  307  242  225    Greece  €815  €587  €655 

Netherlands  33  86  132    Netherlands  €85  €155  €151 

Italy  79  88  83    Italy  €203  €227  €304 

Spain  26  37  51    Spain  €77  €100  €107 

France  30  14  18    France  €65  €31  €33 

Portugal  6  9  4    Portugal  €12  €22  €10 

Denmark  41  7  0    Denmark  €81  €13  €2 

Other  18  5  11    Other  €47  €13  €21 

Total  540  489  523    Total  €1,385  €1,148  €1,283 

Source: Eurostat 
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Italy – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

U.K.  4,612  1,127  1,744  1,380  3,276  5,352  4,434  5,821  5,660  5,780 

United States  1,498  1,283  1,423  1,787  1,738  1,981  2,917  3,555  5,227  4,845 

Germany   923  41  33  49  57  1,063  1,113  2,646  4,100  3,500 

France  259  17  17  17  23  376  412  553  1,115  3,878 

Netherlands  575  8  27  27  8  440  504  650  886  1,145 

Austria  132  4  10  9  6  200  250  338  833  1,791 

Canada  268  253  222  187  238  362  382  608  736  665 

Australia  154  228  235  149  324  463  440  534  694  776 

Switzerland   157  167  187  194  224  286  272  299  478  469 

Japan  127  115  195  129  133  137  152  402  467  471 

Denmark  261  88  73  73  13  200  296  259  375  305 

Russia  45  87  90  130  113  219  348  337  332  232 

Greece  1,267  5  0  0  1  95  112  180  326  148 

Belgium   146  14  11  18  19  172  166  219  295  357 

Slovenia  213  12  19  31  15  184  217  224  244  264 

Other  1,113  435  414  527  444  2,016  2,403  1,970  2,098  2,715 

Total  11,750  3,883  4,699  4,707  6,632  13,547  14,419  18,594  23,868  27,341 

Source: Eurostat 
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Italy – Exports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

U.K.  €9,286  €10,452  €10,336  €9,707  €10,665  €11,268  €10,676  €12,229  €11,273  €11,637 

United States  €4,781  €4,130  €4,746  €6,345  €5,764  €6,421  €8,491  €10,497  €14,213  €14,767 

Germany   €2,622  €2,765  €2,958  €3,338  €3,513  €3,674  €3,902  €5,585  €6,649  €6,283 

France  €994  €995  €935  €1,043  €986  €1,464  €1,643  €1,887  €2,419  €2,853 

Netherlands  €1,763  €1,800  €2,662  €2,322  €2,179  €2,463  €1,980  €2,199  €2,708  €3,033 

Austria  €378  €576  €652  €646  €698  €625  €854  €914  €1,442  €2,549 

Canada  €722  €682  €624  €597  €686  €1,038  €1,107  €1,738  €2,188  €2,101 

Switzerland   €628  €674  €804  €687  €881  €986  €1,069  €1,178  €1,686  €1,650 

Japan  €543  €518  €656  €582  €637  €624  €722  €1,775  €2,091  €2,161 

Denmark  €420  €607  €448  €534  €517  €618  €675  €725  €1,004  €781 

Russia  €102  €221  €275  €446  €365  €653  €1,214  €1,046  €981  €744 

Greece  €1,402  €35  €48  €221  €95  €107  €87  €236  €336  €214 

Belgium   €320  €382  €383  €440  €431  €422  €465  €564  €766  €842 

Australia  €492  €669  €638  €496  €929  €1,417  €1,391  €1,585  €1,920  €2,144 

Norway   €48  €33  €154  €628  €646  €692  €738  €675  €816  €880 

Sweden  €833  €936  €750  €707  €604  €595  €515  €542  €500  €810 

Slovenia  €319  €493  €604  €465  €376  €422  €469  €466  €477  €557 

Other  €1,851  €1,825  €2,109  €2,933  €2,475  €3,022  €3,481  €3,805  €4,540  €5,703 

Total  €27,503  €27,794  €29,782  €32,138  €32,445  €36,511  €39,480  €47,645  €56,007  €59,710 

Source: Eurostat 
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Source: Eurostat 

*Data obtained from the United Nations Comtrade Database. 

   

Italy – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  1,257  926  1,031  1,017  1,003  1,477  2,200  2,923  4,630  4,442 

U.K.  2,031  2149*  1,730*  1,573*  1,615*  1,732  1,652  1,864  1,642  1,859 

Germany   884  815*  719*  761*  745*  1,005  1,066  1,158  1,344  1,373 

France  239  223*  182*  230*  216*  361  389  418  844  3,527 

Netherlands  565  488*  487*  374*  343*  426  482  506  684  935 

Canada  160  170  178  84  180  208  231  445  563  548 

Australia  121  196  212  108  255  420  306  421  558  630 

Switzerland   137  152  182  163  201  264  248  235  409  390 

Russia  45  83  81  129  113  219  337  337  328  231 

Japan  100  91  167  120  122  121  138  141  308  370 

Other  2,843  315  288  345  237  2,518  3,058  2,629  2,845  3,433 

Total  8,382  1,933  2,137  1,966  2,111  8,750  10,109  11,075  14,155  17,737 

Italy – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  €3,972  €3,105  €3,531  €3,466  €3,542  €4,846  €6,528  €8,510  €12,771  €13,568 

U.K.  €8,222  €9,940  €9,586  €9,097  €9,116  €9,502  €9,074  €9,260  €7,932  €7,981 

Germany   €2,586  €2,698  €2,893  €3,260  €3,361  €3,481  €3,716  €3,861  €3,654  €3,683 

France  €983  €985  €917  €1,027  €965  €1,418  €1,544  €1,636  €1,983  €2,282 

Netherlands  €1,736  €1,771  €2,631  €2,300  €2,157  €2,414  €1,907  €1,936  €2,409  €2,713 

Canada  €414  €469  €483  €267  €527  €559  €636  €1,339  €1,685  €1,734 

Australia  €386  €560  €518  €333  €749  €1,287  €988  €1,220  €1,570  €1,757 

Switzerland   €553  €638  €786  €638  €807  €924  €1,005  €991  €1,459  €1,446 

Russia  €101  €209  €254  €444  €365  €649  €1,184  €1,043  €957  €732 

Japan  €442  €448  €535  €516  €570  €568  €649  €720  €1,379  €1,570 

Other  €5,130  €4,588  €4,811  €6,141  €5,419  €5,934  €6,636  €6,656  €7,741  €9,350 

Total  €24,525  €25,411  €26,946  €27,488  €27,579  €31,582  €33,867  €37,171  €43,540  €46,816 
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Italy – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 

  Italy – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of Euros) 
Country  2012  2013  2014    Country  2012  2013  2014 

Germany   1,276  1,180  1,011    Germany   €1,414  €1,419  €1,357 

France  115  243  309    France  €187  €337  €440 

Netherlands  122  170  191    Netherlands  €151  €177  €222 

U.K.  169  167  118    U.K.  €550  €526  €434 

Greece  0  133  17    Greece  €0  €165  €23 

Japan  205  126  74    Japan  €866  €534  €434 

Denmark  28  73  78    Denmark  €33  €70  €69 

Canada  42  67  5    Canada  €121  €173  €25 

Other  268  337  278    Other  €856  €928  €1,021 

Total  2,226  2,496  2,079    Total  €4,179  €4,329  €4,025 

Source: Eurostat 
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Italy – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

U.K.  2,581  1,127  1,744  1,380  3,276  3,620  2,782  3,788  3,851  3,803 

Austria  4  4  10  9  6  2  30  96  561  1,476 

Germany   39  41  33  49  57  59  46  212  1,577  1,116 

United States  241  357  392  771  736  504  717  619  583  387 

Denmark  94  88  73  73  13  60  95  76  157  130 

Australia  33  31  23  41  69  43  134  83  120  127 

Canada  108  83  44  103  59  154  151  120  106  113 

Switzerland   19  15  5  32  23  22  24  49  45  59 

Other  249  204  237  284  283  333  330  250  219  316 

Total  3,368  1,950  2,561  2,742  4,522  4,797  4,310  5,292  7,218  7,526 

 
 

Italy – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

U.K.  €1,064  €512  €750  €611  €1,549  €1,766  €1,602  €2,419  €2,815  €3,222 

Austria  €3  €5  €6  €5  €6  €7  €67  €65  €483  €1,439 

Germany   €36  €67  €65  €78  €152  €193  €186  €310  €1,576  €1,242 

United States  €809  €1,024  €1,215  €2,879  €2,222  €1,575  €1,963  €1,930  €1,395  €1,130 

Denmark  €40  €37  €31  €37  €13  €83  €127  €126  €296  €209 

Australia  €106  €108  €120  €163  €180  €131  €403  €262  €303  €315 

Canada  €308  €213  €141  €330  €159  €479  €471  €279  €330  €343 

Switzerland   €75  €37  €18  €50  €73  €62  €64  €122  €123  €133 

Other  €535  €380  €491  €497  €512  €633  €730  €782  €816  €837 

Total  €2,978  €2,383  €2,836  €4,650  €4,866  €4,928  €5,613  €6,296  €8,138  €8,869 

Source: Eurostat 
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Italy – Imports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  38,071  1,872  2,428  1,990  1,507  38,646  45,152  50,071  44,920  53,735 

Greece  30,905  2,049  1,681  1,354  2,281  26,694  25,782  25,448  25,210  21,749 

Morocco  3,253  4,606  3,867  6,299  5,040  6,324  4,991  4,044  4,306  5,208 

Egypt  2,266  1,098  1,750  2,585  405  827  204  1,316  1,481  2,686 

Chile  427  543  1,016  475  749  378  315  501  113  577 

Turkey  672  380  477  636  264  381  192  164  303  496 

France  244  22  16  0  11  90  203  343  314  360 

Argentina  412  644  1,485  735  1,002  803  670  432  36  236 

Cyprus  0  0  22  36  0  68  39  313  406  206 

Portugal  551  117  85  85  74  278  193  123  143  147 

Poland  0  0  0  0  0  20  518  77  61  72 

Romania  0  0  0  0  9  29  0  3  52  65 

Germany   4  133  0  0  2  76  243  105  120  32 

Belgium   72  28  116  41  35  84  35  78  48  27 

United States  9  0  13  0  0  12  33  6  74  7 

Other  437  135  90  88  73  158  88  83  93  184 

Total  77,322  11,626  13,045  14,323  11,452  74,869  78,657  83,105  77,680  85,786 

Source: Eurostat 
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Italy – Imports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €45,397  €50,825  €54,939  €54,116  €48,505  €49,172  €51,955  €55,675  €52,253  €60,198 

Greece  €35,607  €39,942  €42,585  €37,346  €33,545  €35,118  €33,628  €32,839  €34,168  €36,308 

Morocco  €4,257  €5,452  €5,321  €7,050  €5,820  €6,933  €5,918  €4,794  €5,199  €6,556 

Egypt  €2,563  €1,389  €1,510  €2,304  €389  €1,294  €247  €1,588  €1,730  €3,839 

Chile  €525  €691  €1,112  €529  €879  €439  €403  €659  €134  €659 

Turkey  €925  €633  €734  €971  €457  €528  €314  €206  €301  €663 

France  €481  €468  €417  €270  €230  €178  €362  €586  €635  €811 

Argentina  €604  €878  €1,668  €1,080  €1,255  €1,198  €912  €631  €57  €301 

Cyprus  €0  €0  €57  €110  €44  €80  €39  €502  €441  €325 

Portugal  €606  €442  €415  €307  €275  €344  €229  €158  €191  €229 

Poland  €0  €0  €0  €39  €0  €17  €848  €99  €95  €123 

Romania  €0  €1  €0  €0  €13  €26  €0  €4  €54  €78 

Germany   €15  €222  €54  €330  €179  €144  €454  €248  €210  €62 

Belgium   €66  €103  €214  €88  €68  €107  €41  €83  €79  €19 

United States  €32  €0  €57  €0  €0  €35  €63  €11  €204  €26 

Other  €570  €256  €184  €170  €197  €266  €180  €208  €199  €340 

Total  €91,649  €101,302  €109,268  €104,710  €91,856  €95,878  €95,592  €98,290  €95,951  €110,538 

Source: Eurostat 
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Italy – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  36,328  33,830*  24,028*  25,085*  22,455*  36,290  42,820  44,301  40,560  47,930 

Greece  29,086  28,625*  23,423*  18,333*  18,334*  22,633  22,709  18,319  18,294  15,637 

Morocco  3,185  4,528  3,782  6,202  4,996  6,244  4,877  4,000  4,182  5,208 

Egypt  2,156  985  1,651  2,481  371  815  204  948  806  2,286 

Chile  427  543  1,016  475  749  378  273  473  113  577 

Turkey  525  380  380  578  245  381  192  164  303  496 

France  243  191*  95*  79*  68*  90  181  221  304  288 

Poland  0  0  0  0  0  20  518  77  61  72 

Cyprus  0  0  0  0  0  54  39  91  59  30 

United States  9  0  13  0  0  12  33  6  74  7 

Other  1,289  752  1,566  810  1,042  1,267  1,057  596  236  459 

Total  73,247  7,187  8,406  10,546  7,403  68,185  72,902  69,196  64,991  72,988 

 
 

Italy – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €42,232  €47,266  €51,009  €51,052  €46,161  €45,746  €49,265  €48,818  €46,278  €52,739 

Greece  €33,165  €37,226  €39,856  €34,934  €29,937  €29,476  €29,192  €22,761  €23,285  €24,268 

Morocco  €4,183  €5,389  €5,217  €6,947  €5,758  €6,846  €5,775  €4,740  €5,086  €6,556 

Egypt  €2,447  €1,287  €1,396  €2,195  €352  €1,272  €247  €1,155  €927  €3,203 

Chile  €525  €691  €1,112  €529  €879  €439  €342  €621  €134  €659 

Turkey  €773  €633  €634  €907  €439  €528  €314  €206  €301  €663 

France  €480  €439  €364  €270  €224  €178  €336  €443  €619  €656 

Poland  €0  €0  €0  €39  €0  €17  €848  €99  €95  €123 

Cyprus  €0  €0  €0  €0  €44  €64  €39  €181  €92  €50 

United States  €32  €0  €57  €0  €0  €35  €63  €11  €204  €26 

Other  €1,612  €1,403  €2,164  €1,735  €1,730  €1,828  €1,560  €943  €404  €651 

Total  €85,450  €94,334  €101,809  €98,608  €85,524  €86,429  €87,980  €79,978  €77,426  €89,595 

Source: Eurostat 
*Data obtained from the United Nations Comtrade Database. 
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Italy – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 

  Italy – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of Euros) 
Country  2012  2013  2014    Country  2012  2013  2014 

Greece  5,861  4,952  4,820    Greece  €8,014  €7,837  €8,826 

Spain  2,655  1,940  2,421    Spain  €3,642  €2,753  €3,103 

Cyprus  192  173  176    Cyprus  €283  €276  €275 

France  97  10  46    France  €133  €16  €100 

Belgium   7  0  27    Belgium   €15  €0  €12 

Romania  0  1  7    Romania  €0  €4  €20 

Germany   38  97  6    Germany   €113  €149  €17 

U.K.  2  1  2    U.K.  €8  €5  €19 

Bulgaria  13  1  0    Bulgaria  €2  €2  €0 

Slovenia  0  1  0    Slovenia  €1  €1  €0 

Other  1  1  1    Other  €7  €4  €5 

Total  8,866  7,178  7,506    Total  €12,219  €11,047  €12,376 

Source: Eurostat 
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Italy – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  1,743  1,872  2,428  1,990  1,507  2,356  2,332  3,116  2,420  3,384 

Greece  1,819  2,049  1,681  1,354  2,281  4,060  3,073  1,267  1,964  1,292 

Egypt  110  113  99  103  34  12  0  368  675  401 

Portugal  150  117  85  85  74  127  85  75  95  116 

Romania  0  0  0  0  9  19  0  2  48  55 

Cyprus  0  0  22  36  0  14  0  29  175  0 

Morocco  68  77  86  97  44  80  114  44  124  0 

Other  184  211  238  111  100  16  151  141  10  44 

Total  4,075  4,439  4,639  3,777  4,049  6,684  5,755  5,043  5,511  5,291 

 
 

Italy – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €3,164  €3,559  €3,930  €3,064  €2,344  €3,426  €2,691  €3,215  €3,221  €4,356 

Greece  €2,442  €2,715  €2,729  €2,412  €3,608  €5,642  €4,436  €2,064  €3,046  €3,214 

Egypt  €116  €102  €114  €109  €37  €22  €0  €433  €803  €636 

Portugal  €210  €213  €160  €158  €129  €209  €136  €117  €149  €191 

Romania  €0  €0  €0  €0  €13  €19  €0  €3  €44  €52 

Cyprus  €0  €0  €57  €110  €0  €17  €0  €38  €74  €0 

Morocco  €73  €63  €104  €103  €62  €87  €143  €54  €113  €0 

Other  €193  €315  €365  €145  €140  €29  €207  €170  €28  €118 

Total  €6,199  €6,968  €7,459  €6,102  €6,332  €9,449  €7,613  €6,094  €7,478  €8,566 

Source: Eurostat 
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Portugal – Exports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  2,195  2,614  1,386  1,555  5,047  2,098  5,627  32,444  26,873  22,008 

United States  2,668  3,020  7,442  6,935  5,874  5,774  6,502  7,807  8,045  9,910 

Russia  739  2,166  8,594  12,834  3,352  1,325  1,111  1,282  2,066  2,855 

Canada  158  537  1,490  2,170  999  2,339  1,933  1,585  1,515  2,604 

Angola  231  463  405  951  1,060  840  1,363  1,779  1,485  1,702 

Brazil  706  631  566  730  736  1,392  1,353  1,480  1,381  1,449 

France  334  428  436  428  717  832  997  832  863  946 

Belarus   7  105  409  265  36  362  386  178  414  343 

Switzerland   231  283  287  292  321  313  386  276  319  341 

Italy  819  402  440  341  301  402  294  191  317  306 

Libya  0  172  152  271  382  314  139  1,217  415  113 

Netherlands  425  13  22  33  277  559  260  523  236  20 

Georgia  0  0  0  41  102  397  471  642  513  0 

Other  1,066  1,387  1,319  1,568  1,672  2,075  1,924  1,984  1,622  2,381 

Total  9,580  12,221  22,948  28,414  20,874  19,022  22,747  52,220  46,064  44,978 

 
 

Portugal – Exports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €1,140  €1,461  €765  €843  €1,566  €1,311  €3,505  €10,021  €19,060  €18,206 

United States  €1,987  €2,693  €6,942  €6,530  €5,172  €4,757  €5,092  €6,046  €6,131  €7,468 

Russia  €611  €2,289  €9,441  €14,475  €3,760  €1,403  €1,197  €1,156  €2,117  €2,949 

Canada  €160  €600  €1,687  €2,292  €1,040  €2,193  €1,735  €1,421  €1,374  €2,102 

Angola  €359  €850  €759  €1,561  €1,686  €1,267  €2,072  €2,844  €2,241  €2,531 

Brazil  €648  €636  €637  €1,033  €1,194  €2,079  €2,245  €1,948  €2,442  €2,293 

France  €471  €690  €755  €731  €1,353  €1,458  €1,566  €1,422  €1,473  €1,605 

Belarus   €19  €114  €416  €296  €43  €393  €449  €199  €489  €400 

Switzerland   €281  €427  €470  €493  €493  €489  €583  €440  €495  €542 

Italy  €638  €393  €447  €345  €284  €363  €251  €156  €447  €266 

Libya  €0  €179  €159  €269  €382  €318  €146  €1,338  €429  €122 

Netherlands  €403  €18  €33  €37  €351  €590  €271  €573  €291  €34 

Georgia  €0  €0  €0  €48  €155  €487  €554  €755  €647  €0 

Other  €1,151  €1,746  €1,869  €2,086  €2,186  €2,644  €2,110  €2,612  €2,226  €3,177 

Total  €7,868  €12,097  €24,379  €31,040  €19,664  €19,753  €21,775  €30,930  €39,859  €41,695 

Source: Eurostat           
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Portugal – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  2,668  3,012  7,431  6,927  5,874  5,774  6,502  7,807  8,037  9,910 

Russia  739  2,166  8,594  12,816  3,352  1,325  1,111  1,282  2,066  2,855 

Canada  158  532  1,490  2,170  999  2,339  1,925  1,541  1,507  2,604 

Angola  224  460  405  948  1,056  836  1,351  1,719  1,431  1,663 

Brazil  681  627  561  727  736  1,391  1,353  1,473  1,364  1,429 

France  332  407  428  423  697  832  997  804  836  926 

Spain  1,251  1,049  188  300  262  1,615  4,637  2,736  3,470  743 

Georgia  0  0  0  41  102  397  471  642  513  0 

Other  2,546  2,362  2,625  2,718  2,974  4,018  3,385  4,347  3,275  3,342 

Total  8,601  10,614  21,723  27,071  16,051  18,528  21,732  22,350  22,498  23,473 

 
 

Portugal – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

United States  €1,987  €2,685  €6,927  €6,522  €5,172  €4,757  €5,092  €6,046  €6,121  €7,468 

Russia  €611  €2,289  €9,441  €14,455  €3,760  €1,403  €1,197  €1,156  €2,117  €2,949 

Canada  €160  €591  €1,687  €2,292  €1,040  €2,193  €1,725  €1,375  €1,355  €2,102 

Angola  €338  €840  €759  €1,555  €1,676  €1,261  €2,047  €2,710  €2,125  €2,452 

Brazil  €628  €630  €631  €1,028  €1,194  €2,078  €2,245  €1,940  €2,426  €2,284 

France  €468  €657  €739  €723  €1,333  €1,458  €1,565  €1,385  €1,441  €1,573 

Spain  €748  €823  €148  €337  €587  €1,200  €3,124  €1,730  €2,814  €898 

Georgia  €0  €0  €0  €48  €155  €487  €554  €755  €647  €0 

Other  €2,487  €2,877  €3,387  €3,503  €3,717  €4,783  €3,803  €5,257  €4,326  €4,353 

Total  €7,427  €11,392  €23,720  €30,463  €18,634  €19,620  €21,352  €22,352  €23,373  €24,078 

Source: Eurostat 
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Portugal – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  944  1,565  1,198  1,255  4,785  483  990  659  641  266 

Brazil  25  4  5  4  0  1  0  0  0  20 

Luxembourg  0  0  0  46  3  0  0  0  31  2 

Angola  7  3  0  3  3  3  12  8  6  2 

France  2  21  8  5  20  0  0  28  5  2 

United States  0  8  11  7  0  0  0  0  8  0 

Other  2  6  4  25  12  7  13  0  1  2 

Total  979  1,607  1,226  1,343  4,823  494  1,015  695  691  293 

 
 

Portugal – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €392  €638  €617  €506  €979  €110  €381  €165  €209  €141 

Brazil  €20  €6  €5  €5  €0  €2  €0  €0  €0  €9 

Luxembourg  €0  €0  €0  €12  €4  €0  €0  €0  €9  €4 

Angola  €21  €10  €0  €6  €9  €7  €25  €17  €8  €4 

France  €3  €34  €16  €8  €21  €0  €0  €36  €8  €2 

United States  €0  €8  €15  €8  €0  €0  €0  €0  €10  €0 

Other  €4  €10  €7  €31  €17  €14  €17  €1  €1  €3 

Total  €441  €705  €659  €576  €1,030  €132  €423  €218  €246  €164 

Source: Eurostat 
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Portugal – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 
 Portugal – Exports 

 0709.92: OLIVES, FRESH OR CHILLED 
 (in thousands of Euros) 

Country  2012  2013  2014    Country  2012  2013  2014 

Spain  29,049  22,762  20,999    Spain  €8,127  €16,036  €17,167 

Angola  52  48  37    Angola  €117  €107  €75 

U.K.  0  2  19    U.K.  €0  €3  €18 

France  0  22  18    France  €1  €24  €29 

Mozambique  1  9  16    Mozambique  €2  €13  €24 

Luxembourg  4  3  9    Luxembourg  €32  €14  €21 

Cape Verde  0  1  1    Cape Verde  €1  €2  €1 

Brazil  8  18  0    Brazil  €8  €16  €0 

Canada  45  8  0    Canada  €47  €18  €0 

Other  15  2  114    Other  €24  €6  €118 

Total  29,174  22,875  21,212    Total  €8,359  €16,240  €17,453 

Source: Eurostat 
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Portugal – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  10,012  13,143  11,517  15,539  17,105  17,732  15,929  20,397  16,398  19,296 

Belgium   0  0  0  2  9  7  6  8  17  20 

Germany   9  8  32  12  10  8  11  23  19  19 

Greece  0  0  0  9  1  4  0  3  4  6 

Italy  0  0  8  23  0  0  0  0  0  5 

Luxembourg  0  0  0  15  0  0  0  0  2  4 

China   2  9  2  4  8  7  5  2  4  1 

United States  0  0  1  0  58  20  0  18  19  0 

Netherlands  0  0  9  15  0  4  0  12  5  0 

Argentina  252  0  0  0  0  0  0  0  0  0 

Other  5  10  4  21  3  2  38  2  0  1 

Total  10,280  13,169  11,573  15,642  17,195  17,784  15,990  20,464  16,467  19,350 

 
 

Portugal – Imports 
ALL TABLE OLIVES 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €7,427  €10,929  €10,471  €13,736  €14,137  €14,698  €11,363  €12,575  €12,839  €14,329 

Belgium   €0  €0  €0  €12  €54  €40  €26  €39  €72  €79 

Germany   €15  €16  €56  €24  €20  €15  €37  €53  €52  €59 

Greece  €0  €0  €0  €20  €3  €9  €0  €6  €8  €10 

Italy  €1  €0  €9  €30  €0  €0  €0  €1  €0  €8 

Luxembourg  €0  €0  €0  €14  €0  €0  €0  €0  €4  €4 

China   €1  €3  €2  €3  €5  €4  €7  €3  €5  €2 

United States  €1  €0  €4  €2  €62  €17  €0  €15  €15  €0 

Netherlands  €4  €4  €12  €14  €0  €7  €0  €15  €4  €0 

Argentina  €215  €0  €0  €0  €0  €0  €0  €0  €0  €0 

Other  €5  €19  €8  €25  €5  €4  €52  €4  €0  €4 

Total  €7,669  €10,971  €10,561  €13,878  €14,285  €14,794  €11,486  €12,712  €13,001  €14,495 

Source: Eurostat 
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Portugal – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  4,884  4,932  5,001  5,529  9,581  10,267  7,675  8,241  7,491  8,608 

Belgium   0  0  0  2  9  7  6  8  17  20 

Germany   9  8  30  12  10  8  11  22  19  19 

Greece  0  0  0  9  1  4  0  3  4  6 

Luxembourg  0  0  0  15  0  0  0  0  2  4 

China   2  9  2  4  8  7  5  2  4  1 

United States  0  0  1  0  58  20  0  18  19  0 

Netherlands  0  0  9  15  0  4  0  11  3  0 

Argentina  252  0  0  0  0  0  0  0  0  0 

Other  5  10  4  30  3  2  38  2  0  5 

Total  5,152  4,959  5,048  5,616  9,671  10,319  7,735  8,306  7,558  8,662 

 
 

Portugal – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €4,113  €4,876  €5,323  €6,354  €9,377  €10,301  €6,663  €7,093  €6,977  €7,632 

Belgium   €0  €0  €0  €12  €54  €40  €26  €39  €72  €79 

Germany   €15  €16  €54  €21  €20  €14  €37  €48  €52  €59 

Greece  €0  €0  €0  €20  €3  €9  €0  €6  €8  €10 

Luxembourg  €0  €0  €0  €14  €0  €0  €0  €0  €4  €4 

China   €1  €3  €2  €3  €5  €4  €7  €3  €5  €2 

United States  €1  €0  €4  €2  €62  €17  €0  €15  €15  €0 

Netherlands  €4  €4  €12  €14  €0  €7  €0  €15  €3  €0 

Argentina  €215  €0  €0  €0  €0  €0  €0  €0  €0  €0 

Other  €6  €19  €10  €42  €5  €4  €52  €5  €0  €8 

Total  €4,355  €4,918  €5,404  €6,482  €9,526  €10,397  €6,785  €7,225  €7,137  €7,794 

Source: Eurostat 
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Portugal – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  5,128  8,211  6,516  10,010  7,524  7,465  8,255  7,096  3,813  4,507 

Other  0  0  9  15  0  0  0  0  0  0 

Total  5,128  8,211  6,525  10,025  7,524  7,465  8,255  7,096  3,813  4,507 

 
 

Portugal – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of Euros) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 

Spain  €3,313  €6,053  €5,148  €7,381  €4,759  €4,397  €4,700  €3,663  €2,444  €2,886 

Other  €0  €0  €10  €15  €0  €0  €0  €0  €0  €0 

Total  €3,313  €6,053  €5,157  €7,397  €4,759  €4,397  €4,700  €3,663  €2,444  €2,886 

                                                    
 

Portugal – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

(in metric tons) 
 Portugal – Imports 

 0709.92: OLIVES, FRESH OR CHILLED 
 (in thousands of Euros) 

Country  2012  2013  2014    Country  2012  2013  2014 

Spain  5,059  5,094  6,181    Spain  €1,819  €3,418  €3,811 

Netherlands  0  2  0    Netherlands  €0  €2  €0 

Germany   2  0  0    Germany   €5  €0  €0 

Total  5,061  5,097  6181    Total  €1,824  €3,419  €3,811 

Source: Eurostat 
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Russia – Imports 
ALL TABLE OLIVES* 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  67,173  61,653  83,358  66,397  53,934  69,463  67,213  64,586  67,719 

Greece  400  1,486  2,697  2,777  1,283  2,360  2,630  3,606  3,504 

Turkey  484  505  639  316  182  416  835  1,203  1,707 

Belarus  0  0  0  0  0  0  0  24  910 

Italy  64  157  194  267  246  355  527  599  619 

Armenia  0  0  34  132  50  39  251  453  339 

Portugal  978  332  25  534  76  379  315  17  145 

Morocco  5  19  15  0  0  6  4  29  33 

Serbia  0  0  0  0  0  0  0  24  22 

Other  126  162  98  77  16  44  255  84  54 

Total  69,230  64,315  87,060  70,500  55,788  73,063  72,029  70,624  75,052 

 
 

Russia – Imports 
ALL TABLE OLIVES* 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $41,476  $38,912  $53,903  $65,815  $85,009  $107,823  $101,130  $89,266  $92,822 

Greece  $288  $931  $1,854  $3,843  $2,300  $3,825  $4,809  $6,245  $6,417 

Turkey  $319  $327  $388  $283  $251  $623  $1,130  $1,497  $2,183 

Belarus  $0  $0  $0  $0  $0  $0  $0  $26  $868 

Italy  $66  $163  $220  $637  $733  $1,353  $2,141  $2,132  $2,333 

Armenia  $0  $0  $34  $186  $75  $65  $391  $671  $450 

Portugal  $554  $189  $14  $584  $116  $574  $479  $26  $221 

Morocco  $3  $11  $9  $0  $0  $12  $8  $46  $46 

Serbia  $0  $0  $0  $0  $0  $0  $0  $74  $57 

Other  $78  $104  $94  $96  $41  $90  $423  $216  $170 

Total  $42,784  $40,637  $56,515  $71,444  $88,523  $114,365  $110,509  $100,200  $105,566 

Source: United Nations Comtrade Database 
*Data for years 2009 to 2013 are processed table olives (HS 2005.70).  
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Saudi Arabia – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  6,611  6,161  8,302  0  0  5,908  7,996  8,309  7,947 

Egypt  579  333  1,050  0  0  2,682  2,492  3,229  2,910 

Greece  883  1,066  1,168  1,087  1,620  1,444  1,310  2,136  2,639 

Morocco  459  1,009  1,099  345  1,049  1,492  1,354  1,287  1,751 

Turkey  190  276  430  0  0  674  479  487  598 

Jordan  588  673  810  0  0  423  266  416  519 

Portugal  68  163  0  0  0  311  246  0  181 

Syria  592  503  497  0  0  459  498  373  0 

Other  220  183  213  0  0  156  159  525  179 

Total  10,190  10,367  13,570  1,432  2,669  13,549  14,800  16,762  16,723 

 
 

Saudi Arabia – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $5,600  $6,210  $7,878  $0  $0  $6,741  $9,031  $9,254  $9,924 

Egypt  $487  $441  $1,152  $0  $0  $3,507  $3,139  $4,055  $3,971 

Greece  $2,161  $3,129  $5,672  $4,592  $5,744  $5,295  $6,350  $6,070  $7,389 

Morocco  $631  $1,288  $1,709  $701  $1,514  $2,151  $2,044  $1,850  $2,736 

Turkey  $335  $500  $668  $0  $0  $796  $900  $921  $1,010 

Jordan  $654  $827  $984  $0  $0  $506  $313  $440  $777 

Portugal  $43  $147  $0  $0  $0  $207  $164  $0  $128 

Syria  $309  $346  $447  $0  $0  $652  $910  $331  $0 

Other  $543  $202  $258  $0  $0  $242  $280  $869  $792 

Total  $10,762  $13,090  $18,767  $5,293  $7,257  $20,096  $23,131  $23,790  $26,727 

Source: United Nations Comtrade Database 
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Saudi Arabia – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  3,335  2,782  6,415  0  0  5,374  6,894  6,852  7,359 

Egypt  229  261  865  0  0  1,365  2,287  2,718  2,776 

Greece  657  991  1,045  1,087  1,620  1,444  1,272  2,136  2,515 

Morocco  359  877  659  345  840  1,152  964  1,080  1,057 

Turkey  171  228  408  0  0  674  479  487  598 

Jordan  577  673  810  0  0  423  266  416  519 

Syria  563  498  494  0  0  459  498  373  0 

Other  76  315  209  0  0  405  393  363  359 

Total  5,967  6,626  10,906  1,432  2,460  11,296  13,053  14,425  15,183 

 
 

Saudi Arabia – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $2,554  $2,715  $5,324  $0  $0  $5,968  $7,854  $7,784  $8,778 

Egypt  $314  $353  $901  $0  $0  $1,714  $2,801  $3,509  $3,845 

Greece  $1,657  $2,990  $5,467  $4,592  $5,744  $5,295  $6,110  $6,070  $7,113 

Morocco  $542  $1,025  $1,152  $701  $1,143  $1,578  $1,370  $1,528  $1,552 

Turkey  $312  $477  $640  $0  $0  $796  $900  $921  $1,010 

Jordan  $642  $827  $984  $0  $0  $506  $313  $440  $777 

Syria  $292  $342  $445  $0  $0  $652  $910  $331  $0 

Other  $49  $310  $250  $0  $0  $343  $418  $676  $920 

Total  $6,362  $9,038  $15,162  $5,293  $6,886  $16,851  $20,676  $21,258  $23,996 

Source: United Nations Comtrade Database 
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Saudi Arabia – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Morocco  100  132  440  0  209  340  390  207  694 

Spain  3,276  3,378  1,887  0  0  534  1,102  1,457  589 

Greece  226  75  123  0  0  0  38  0  123 

Egypt  350  72  185  0  0  1,317  205  511  134 

Other  271  84  29  0  0  62  12  162  0 

Total  4,223  3,740  2,664  0  209  2,253  1,747  2,337  1,540 

 
 

Saudi Arabia – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Morocco  $89  $263  $557  $0  $371  $573  $674  $322  $1,184 

Spain  $3,047  $3,495  $2,553  $0  $0  $774  $1,177  $1,470  $1,146 

Greece  $504  $139  $205  $0  $0  $0  $240  $0  $276 

Egypt  $172  $88  $251  $0  $0  $1,794  $338  $546  $126 

Other  $587  $66  $39  $0  $0  $106  $26  $193  $0 

Total  $4,399  $4,052  $3,605  $0  $371  $3,246  $2,455  $2,532  $2,732 

Source: United Nations Comtrade Database 
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Other Countries of Interest 
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China – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  278  344  377  333  578  722  952  991  943 

Greece  6  22  3  7  1  11  7  16  37 

U.K.  0  0  0  8  6  7  14  19  24 

Turkey  0  0  11  15  0  7  1  28  16 

Italy  1  3  6  39  22  46  15  11  6 

France  2  0  1  0  0  1  0  1  3 

Australia  3  3  6  4  3  4  5  2  3 

Morocco  0  0  0  0  0  0  0  0  2 

Other  1  2  2  19  23  2  0  7  2 

Total  292  375  407  425  634  800  994  1,075  1,035 

 
 

China – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $586  $660  $925  $757  $971  $1,247  $1,696  $1,654  $1,720 

Greece  $17  $65  $12  $35  $7  $44  $29  $60  $152 

U.K.  $0  $0  $0  $6  $12  $36  $65  $73  $88 

Turkey  $0  $0  $26  $26  $1  $20  $3  $55  $26 

Italy  $1  $10  $33  $90  $57  $80  $56  $29  $21 

France  $7  $2  $6  $0  $1  $4  $3  $3  $13 

Australia  $13  $22  $50  $40  $20  $32  $47  $20  $20 

Morocco  $0  $0  $0  $0  $0  $0  $0  $0  $5 

Other  $4  $8  $9  $40  $51  $13  $3  $13  $5 

Total  $629  $767  $1,061  $995  $1,119  $1,477  $1,903  $1,907  $2,049 

Source: United Nations Comtrade Database 
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China – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  126  196  279  214  386  500  782  773  646 

Greece  0  22  1  7  1  11  7  16  37 

U.K.  0  0  0  8  6  7  14  19  24 

Turkey  0  0  11  15  0  7  1  28  16 

Italy  1  3  6  39  22  46  14  11  5 

France  2  0  1  0  0  1  0  1  3 

Australia  3  3  6  4  3  4  5  2  3 

Morocco  0  0  0  0  0  0  0  0  2 

Other  1  2  2  2  3  2  0  7  2 

Total  134  227  307  289  422  578  823  856  737 

 
 

China – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $258  $421  $657  $502  $689  $925  $1,414  $1,371  $1,326 

Greece  $0  $65  $2  $35  $7  $44  $29  $60  $152 

U.K.  $0  $0  $0  $6  $12  $36  $65  $73  $88 

Turkey  $0  $0  $26  $26  $1  $20  $3  $55  $26 

Italy  $1  $10  $33  $90  $57  $79  $53  $29  $18 

France  $7  $2  $6  $0  $1  $4  $3  $3  $13 

Australia  $13  $22  $50  $40  $20  $32  $47  $20  $20 

Morocco  $0  $0  $0  $0  $0  $0  $0  $0  $5 

Other  $4  $8  $9  $9  $19  $13  $3  $13  $5 

Total  $284  $529  $783  $709  $805  $1,153  $1,618  $1,625  $1,653 

Source: United Nations Comtrade Database 
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China – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  152  148  98  119  193  222  170  219  297 

Italy  0  0  0  0  0  0  1  0  1 

Greece  6  0  2  0  0  0  0  0  0 

Germany  0  0  0  6  10  0  0  0  0 

Netherlands  0  0  0  11  10  0  0  0  0 

Total  157  148  100  136  213  223  171  219  298 

 
 

China – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $328  $238  $268  $255  $282  $322  $282  $283  $393 

Italy  $0  $0  $0  $0  $0  $2  $3  $0  $2 

Greece  $17  $0  $10  $0  $0  $0  $0  $0  $0 

Germany  $0  $0  $0  $12  $16  $0  $0  $0  $0 

Netherlands  $0  $0  $0  $20  $16  $0  $0  $0  $0 

Total  $345  $238  $278  $287  $314  $323  $285  $283  $396 

Source: United Nations Comtrade Database 
   



 

128 
 

Japan – Imports 
ALL TABLE OLIVES 
(in metric tons) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  1,044  1,197  1,187  1,215  1,298  1,781  2,095  2,687  2,719 

United States  1,054  930  953  848  793  808  1,029  925  895 

Italy  119  119  162  175  204  185  322  379  469 

France  51  65  78  77  83  58  58  64  67 

Portugal  0  1  0  0  22  32  42  54  61 

Greece  34  22  19  21  34  41  46  44  54 

Morocco  0  0  8  30  27  34  26  39  52 

Other  98  64  74  93  59  82  93  82  89 

Total  2,401  2,398  2,481  2,458  2,519  3,021  3,712  4,274  4,406 

 
 

Japan – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $3,111  $3,893  $4,379  $4,801  $4,720  $5,071  $5,635  $5,932  $6,395 

United States  $2,503  $2,202  $2,529  $2,389  $2,262  $2,150  $2,961  $2,712  $2,571 

Italy  $763  $755  $1,095  $1,263  $1,534  $1,395  $2,279  $2,868  $3,172 

France  $305  $356  $488  $460  $477  $422  $382  $371  $365 

Portugal  $0  $2  $0  $0  $60  $80  $120  $133  $150 

Greece  $295  $139  $119  $159  $250  $259  $310  $247  $295 

Morocco  $0  $0  $43  $101  $98  $152  $98  $127  $150 

Other  $600  $423  $451  $523  $626  $815  $952  $913  $942 

Total  $7,577  $7,769  $9,104  $9,697  $10,028  $10,344  $12,738  $13,303  $14,040 

Source: United Nations Comtrade Database 
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Japan – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  1,044  1,197  1,187  1,215  1,298  1,781  2,095  2,686  2,719 

United States  1,054  930  953  848  793  808  1,029  925  895 

Italy  118  117  160  174  203  185  320  373  466 

France  51  65  78  77  83  58  58  64  67 

Portugal  0  1  0  0  22  32  42  54  61 

Greece  34  22  19  21  34  41  46  44  54 

Morocco  0  0  8  30  27  34  26  39  52 

Other  98  64  74  93  59  82  93  82  89 

Total  2,399  2,395  2,478  2,457  2,518  3,020  3,709  4,266  4,403 

 
 

Japan – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Spain  $3,106  $3,893  $4,379  $4,801  $4,720  $5,071  $5,635  $5,927  $6,395 

United States  $2,503  $2,202  $2,529  $2,389  $2,262  $2,150  $2,961  $2,712  $2,571 

Italy  $756  $739  $1,077  $1,251  $1,520  $1,387  $2,246  $2,801  $3,127 

France  $305  $356  $488  $460  $477  $422  $382  $371  $365 

Portugal  $0  $2  $0  $0  $60  $80  $120  $133  $150 

Greece  $290  $139  $119  $159  $250  $259  $310  $247  $295 

Morocco  $0  $0  $43  $101  $98  $152  $98  $127  $150 

Other  $600  $420  $451  $523  $626  $815  $952  $913  $942 

Total  $7,559  $7,751  $9,086  $9,685  $10,013  $10,337  $12,705  $13,232  $13,995 

Source: United Nations Comtrade Database 
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Japan – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Greece  1  0  0  0  0  0  0  0  0 

Italy  1  2  2  1  1  1  3  6  3 

Spain  0  0  0  0  0  0  0  1  0 

Total  2  2  2  1  1  1  3  7  3 

 
 

Japan – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Greece  $6  $0  $0  $0  $0  $0  $0  $0  $0 

Italy  $7  $15  $18  $12  $15  $8  $33  $66  $45 

Spain  $5  $0  $0  $0  $0  $0  $0  $5  $0 

Total  $17  $18  $18  $12  $15  $8  $33  $71  $45 

Source: United Nations Comtrade Database 
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Tunisia – Exports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  320  307  0  26  270  566  1,130  354  230 

Algeria  0  0  0  0  192  358  141  177  114 

France  175  238  267  158  243  278  275  190  84 

Italy  53  53  0  0  32  63  6  0  15 

Ethiopia  0  0  0  0  0  0  18  0  15 

Saudi Arabia  10  15  1  0  3  22  5  0  12 

Areas, nes  8  5  2  4  23  0  27  1  9 

U.A.E  2  0  1  0  5  8  2  5  7 

Other  18  28  43  13  87  56  244  58  0 

Total  586  646  313  201  855  1,351  1,848  785  487 

 

 

Tunisia – Exports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  $407  $348  $0  $20  $584  $1,035  $1,459  $264  $283 

Algeria  $0  $0  $0  $0  $341  $594  $232  $186  $45 

France  $302  $424  $447  $292  $477  $491  $447  $288  $153 

Italy  $71  $83  $0  $0  $50  $88  $5  $0  $31 

Ethiopia  $0  $0  $0  $0  $0  $0  $24  $0  $26 

Saudi Arabia  $45  $47  $4  $0  $9  $42  $7  $0  $21 

Areas, nes  $23  $22  $8  $19  $43  $1  $28  $5  $23 

U.A.E  $17  $0  $6  $0  $17  $19  $4  $9  $17 

Other  $99  $86  $218  $35  $136  $102  $421  $142  $3 

Total  $964  $1,010  $683  $365  $1,657  $2,371  $2,627  $894  $603 

Source: United Nations Comtrade Database 
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Tunisia – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  320  255  0  26  270  566  959  299  112 

Algeria  0  0  0  0  192  358  141  177  67 

France  175  238  267  158  241  257  260  179  59 

Italy  13  0  0  0  26  63  0  0  15 

Ethiopia  0  0  0  0  0  0  18  0  15 

Saudi Arabia  10  15  1  0  3  22  5  0  12 

Areas, nes  8  5  2  4  23  0  13  0  9 

U.A.E  2  0  1  0  5  8  2  5  7 

Canada  1  4  14  0  7  13  0  19  0 

Belgium  1  2  5  0  55  9  0  0  0 

Germany  9  19  14  9  6  0  4  14  0 

Other  8  4  11  0  19  34  38  2  0 

Total  546  541  313  196  847  1,330  1,441  695  297 

 
 

Tunisia – Exports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  $407  $321  $0  $20  $584  $1,035  $1,060  $222  $155 

Algeria  $0  $0  $0  $0  $341  $594  $232  $186  $26 

France  $302  $424  $447  $292  $474  $454  $416  $270  $102 

Italy  $18  $0  $0  $0  $41  $88  $0  $0  $31 

Ethiopia  $0  $0  $0  $0  $0  $0  $24  $0  $26 

Saudi Arabia  $45  $47  $4  $0  $9  $42  $7  $0  $21 

Areas, nes  $23  $22  $8  $19  $43  $1  $14  $0  $21 

U.A.E  $17  $0  $6  $0  $17  $19  $4  $9  $17 

Canada  $1  $8  $24  $0  $12  $28  $0  $44  $0 

Belgium  $10  $17  $51  $0  $77  $14  $0  $0  $0 

Germany  $16  $32  $21  $15  $9  $0  $6  $22  $0 

Other  $71  $31  $122  $0  $36  $60  $101  $5  $0 

Total  $911  $900  $683  $345  $1,644  $2,334  $1,865  $758  $398 

Source: United Nations Comtrade Database 
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Tunisia – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  0  51  0  0  0  0  171  11  39 

Italy  40  53  0  0  7  0  6  0  0 

France  0  0  0  0  1  20  15  11  0 

Egypt  0  0  0  0  0  0  202  0  0 

Other  0  0  0  5  0  0  13  23  0 

Total  40  104  0  5  8  20  407  45  39 

 
 

Tunisia – Exports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Libya  $0  $27  $0  $0  $0  $0  $399  $9  $49 

Italy  $53  $83  $0  $0  $9  $0  $5  $0  $0 

France  $0  $0  $0  $0  $3  $37  $31  $18  $0 

Egypt  $0  $0  $0  $0  $0  $0  $313  $0  $0 

Other  $0  $0  $0  $21  $0  $0  $14  $71  $0 

Total  $53  $110  $0  $21  $13  $37  $762  $97  $49 

 
 

Tunisia – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

 

Tunisia – Exports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of U.S. dollars) 
Country  2012  2013  Country  2012  2013 

Libya  44  80  Libya  $33  $79 

Algeria  0  47  Algeria  $0  $19 

France  0  25  France  $0  $51 

Switzerland  0  0  Switzerland  $0  $3 

Areas, nes  1  0  Areas, nes  $5  $2 

Total  45  152  Total  $39  $156 
Source: United Nations Comtrade Database 
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Tunisia – Imports 
ALL TABLE OLIVES 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  0  0  96  242  119  38  52  882  451 

Italy  0  0  0  0  0  0  0  0  1 

Morocco  0  0  0  8  0  0  228  230  0 

Areas, nes  0  0  0  0  0  20  0  0  0 

Spain  0  0  0  0  0  0  0  24  0 

France  0  0  0  0  0  0  0  0  2 

Total  0  0  96  250  119  58  280  1,136  454 

 
 

Tunisia – Imports 
ALL TABLE OLIVES 

(in thousands of U.S. dollars) 

Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Italy  $0  $0  $1  $0  $0  $0  $0  $0  $1 

Egypt  $0  $0  $32  $132  $33  $37  $47  $863  $441 

Morocco  $0  $0  $0  $6  $0  $0  $66  $92  $0 

Areas, nes  $0  $0  $0  $0  $0  $32  $0  $0  $0 

Spain  $0  $0  $0  $0  $0  $0  $0  $30  $0 

France  $0  $0  $0  $0  $0  $0  $0  $0  $6 

World  $0  $0  $33  $137  $33  $69  $113  $986  $448 

 
 

Tunisia – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in metric tons) 

 

Tunisia – Imports 
 0709.92: OLIVES, FRESH OR CHILLED 

 (in thousands of U.S. dollars) 
Country  2012  2013  Country  2012  2013 

Egypt  716  69  Egypt  $760  $83 

Spain  24  0  Spain  $30  $0 

Total  740  69  Total  $790  $83 

Source: United Nations Comtrade Database  
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Tunisia – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  0  0  96  242  119  38  52  166  381 

France  0  0  0  0  0  0  0  0  2 

Italy  0  0  0  0  0  0  0  0  1 

Areas, nes  0  0  0  0  0  20  0  0  0 

Morocco  0  0  0  8  0  0  219  230  0 

Total  0  0  96  250  119  58  271  396  384 

 
 

Tunisia – Imports 
2005.70: OLIVES, PREPARED OR PRESERVED OTHERWISE THAN BY VINEGAR OR ACETIC ACID, NOT FROZEN 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Egypt  $0  $0  $32  $132  $33  $37  $47  $103  $358 

France  $0  $0  $0  $0  $0  $0  $0  $0  $6 

Italy  $0  $0  $1  $0  $0  $0  $0  $0  $1 

Areas, nes  $0  $0  $0  $0  $0  $32  $0  $0  $0 

Morocco  $0  $0  $0  $6  $0  $0  $61  $92  $0 

Total  $0  $0  $33  $137  $33  $69  $107  $196  $366 

 
 

Tunisia – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in metric tons) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Morocco  0  0  0  0  0  0  9  0  0 

Total  9  0  0  0  0  0  9  0  0 

 
 

Tunisia – Imports 
0711.20: OLIVES, PROVISIONALLY PRESERVED, BUT SUITABLE IN THAT STATE FOR IMMEDIATE CONSUMPTION 

(in thousands of U.S. dollars) 
Country  2005  2006  2007  2008  2009  2010  2011  2012  2013 

Morocco  $0  $0  $0  $0  $0  $0  $6  $0  $0 

Total  $0  $0  $0  $0  $0  $0  $6  $0  $0 

Source: United Nations Comtrade Database 
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Currently Applied Tariffs 
Table Olive Tariffs 
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Table 1 

2015 Applied† Tariff Rate for U.S. Origin Table Olives 

Country 
Fresh or Chilled Olives 

HTS 0709.92 

Unsuitable for 
Immediate Consumption 

HTS 0711.20 

Prepared or Preserved 
 HTS 2005.70 

Argentina  10.0%  10.0%  14.0% 

Brazil  10.0%  10.0%  14.0% 

Canada*  0.0%  0.0%  0.0% 

China  0.0%  13.0%  10.0% 

Colombia  15.0%  15.0%  15.0% 

Costa Rica*  0.0%  0.0%  0.0% 

Egypt  0.0%  0.0%  0.0% 

European Union  4.5%  6.4%  12.8% 

Japan  3.0%  9.0% 

5.4% if in an airtight container 
no more than 10 kg including 
container 
 
9.0% for all others 

Korea*  16.2%  0.0%  4.0% 

Mexico*  0.0%  0.0%  0.0% 

Morocco*  0.0%  0.0%  0.0% 

Peru*  0.0%  0.0%  0.0% 

Russia  15.0%  15.0%  15.0% 

Saudi Arabia  0.0%  5.0%  5.0% 

Tunisia  60.0%  60.0%  60.0% 

Turkey  19.5%  19.5%  39.0% 

†NOTE:  An Applied Trade Rate refers to actual duties imposed by the importing country which may differ from the Bound Tariff Rate. The 
Bound Tariff Rate is the maximum rate a duty can be applied on a commodity as a result of the full implementation of the 1994 Uruguay Round 
Agreement or subsequent WTO membership accessions that are incorporated as a part of a country's tariff schedule of concessions. 
*NOTE:  Tariff levels are a result of reduction levels as negotiated under their respective free trade agreement with the United States 
 
Prepared by Schramm, Williams & Associates, Inc. 
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Problem	  and	  its	  Significance:	  

Acrylamide	  has	  been	   identified	  as	  a	  probable	  carcinogen	  by	   the	  National	  Toxicology	  Program	  
and	   the	   International	   Agency	   for	   Research	   on	   Cancer.	   High	   levels	   of	   acrylamide	   have	   been	  
found	  in	  black	  ripe	  table	  olives	  by	  researchers	  (Table	  1).	  In	  a	  survey	  conducted	  by	  the	  US	  Food	  
and	   Drug	   Administration	   (FDA),	   high	   amounts	   of	   acrylamide	   were	   found	   in	   black	   ripe	   table	  
olives	  in	  US	  market	  (375-‐1925	  µg/kg).	  Casado	  and	  Montaño	  screened	  11	  black	  ripe	  table	  olives	  
obtained	   in	   Spain	  and	   found	   the	   levels	  of	   the	  acrylamide	   ranged	   from	  176	   to	  1,578	  µg/kg	  of	  
olive	   pulp.	   Similarly,	   in	   our	   lab,	  we	   also	   found	   288-‐1,192	   µg/kg	   acrylamide	   in	   seven	   Spanish	  
black	  ripe	  table	  olives	  samples.	  	  

	  



Research	  Group	   Acrylamide	  level	  (µg/kg)	  
US	  Food	  and	  Drug	  
Administration	   375-‐1,925	  

Casado	  and	  Montaño	   176-‐1,578	  

UC	  Davis	  Olive	  Center	  
Laboratory	   288–	  1,192	  

Table	  1.	  Acrylamide	  levels	  found	  in	  recent	  research	  in	  black	  ripe	  table	  olives.	  

	  

Seeking	  a	  quick	  and	  cost-‐effective	  solution	  to	  reducing	  acrylamide	  in	  black-‐ripe	  processing,	  the	  
UC	  Davis	  Olive	  Center	  and	  California	  table	  olive	  processors	  in	  2014	  evaluated	  sodium	  bisulfate	  
(NaHSO3)	   -‐-‐	   Casado	   had	   found	   that	   addition	   of	   25	  mM	  NaHSO3	   reduced	   acrylamide	   by	   37%	  
without	  any	  impact	  on	  sensory	  qualities.	  	  Unfortunately,	  the	  Casado	  method	  proved	  ineffective	  
when	  deployed	  at	  an	  industrial	  scale	  –	  in	  fact,	  UC	  Davis	  found	  that	  the	  amount	  of	  NaHSO3	  (0,	  
10,	  and	  25	  mM)	  actually	  increased	  the	  amount	  of	  acrylamide	  in	  black	  ripe	  table	  olives	  at	  15	  and	  
30	  min	  sterilization	  times	  at	  240°F.	  This	  disagreement	  may	  be	  due	  to	  the	  timing	  of	  the	  addition	  
of	  NaHSO3	  (i.e.	  NaHSO3	  was	  added	  during	  canning	  not	  processing).	  Moreover,	  because	  sulfites	  
are	  allergens,	  the	  addition	  of	  NaHSO3	  may	  limit	  commercial	  applications	  for	  canned	  olives.	  	  

	  

Objective:	  	  

The	  objective	  of	  this	  proposal	  is	  to	  expedite	  the	  evaluation	  of	  promising	  approaches	  to	  reduce	  
acrylamide	   in	   black-‐ripe	   olive	   processing	   by	   determining	   if	   the	   sterilization	   conditions	   and	  
additional	   processing	   parameters	   (length	   of	   brine	   storage	   and	   lye	   treatment)	   and	   GRAS	  
(generally	  accepted	  as	   safe)	  compounds	  such	  as	   sulfur	  containing	  amino	  acids	  and	   flavonoids	  
(polyphenolic	  compounds)	  added	  at	  different	  steps	   in	  processing	  can	  reduce	  substantially	  the	  
acrylamide	  levels	  in	  canned	  black	  ripe	  table	  olives.	  

	  

Plans	  and	  Procedures:	  

The	   failure	   of	   sodium	   bisulfate	   to	   reduce	   acrylamide	   makes	   it	   necessary	   to	   methodically	  
evaluate,	  with	  the	  cooperation	  of	  two	  USDA	  scientists	   (Dr.	  Avena	   is	  a	  Food	  Engineer	  who	  has	  
vast	  amount	  of	  experiences	  with	  canning	  processes	  including	  table	  olives	  and	  Dr.	  Friedman	  who	  
is	   a	   world	   expert	   on	   acrylamide	   and	   has	   written	  many	   peer-‐reviewed	   articles	   on	   the	   topic),	  
additional	  promising	  approaches	  to	  achieving	  an	  expedited	  solution	  to	  reducing	  acrylamide	   in	  
black-‐ripe	  processing:	  	  

• Lye	  processing	   time.	   	   Lye	   treatment	  was	   found	   to	   significantly	   decrease	   the	   levels	   of	  
acrylamide	   in	   the	   final	   products	   (Chaopraesert	   and	  Mitchell).	   It	  would	   be	   valuable	   to	  



evaluate	   whether	   prolonged	   lye	   treatment	   will	   reduce	   acrylamide	   in	   the	   finished	  
products.	  	  

• Storage	   time.	  Given	   that	   acrylamide	   levels	   dramatically	   increase	   in	   the	   first	  month	  of	  
storage	   and	   gradually	   declined	   as	   the	   storage	   time	   increased	   under	   lab	   conditions	  
(Chaopraesert	  and	  Mitchell),	   it	  would	  be	  useful	   to	  evaluate	  the	  effect	  of	  brine-‐storage	  
time	  on	  acrylamide	  at	  industrial	  scale.	  	  	  	  

• Sterilization	  time	  and	  temperature.	  	  It	  has	  been	  shown	  that	  acrylamide	  in	  canned	  olives	  
is	  primarily	  formed	  during	  sterilization,	  and	  that	  sterilization	  time	  and	  temperature	  can	  
significantly	   influence	   the	   formation	   of	   acrylamide.	   Lowering	   the	   sterilization	  
temperature	   and	   shortening	   the	   sterilization	   time	   could	   reduce	   the	   formation	   of	  
acrylamide,	  while	  continuing	  to	  achieve	  appropriate	  process	  bacterial	  lethality.	  

• Addition	   of	   antioxidative	   compounds.	   Antioxidative	   polyphenolic	   compounds	  
(flavonoids	   and	   anthocyanins)	   have	  been	   shown	   to	   be	   strong	   inhibitors	   of	   acrylamide	  
formation	  (Cheng	  et	  al.,	  2009,	  2015).	  We	  will,	  therefore,	  evaluate	  the	  potential	  of	  such	  
food	  compounds	  to	  prevent	  acrylamide	  formation	  during	  black-‐ripe	  olive	  processing.	  	  

• Addition	   of	   sulfur-‐containing	   amino	   acids.	   	   Another	   class	   of	   compounds	   that	   are	  
reported	  to	  inhibit	  non-‐enzymatic	  food	  browning	  (Maillard	  reaction)	  that	  is	   involved	  in	  
the	   mechanism	   of	   acrylamide	   formation	   are	   SH-‐containing	   amino	   acids,	   including	  
cysteine,	   N-‐acetylcysteine,	   cysteine	   methyl	   ester,	   and	   reduced	   glutathione	   (Friedman	  
and	   Levin,	   2008).	   	   These	   compounds	   will	   also	   be	   evaluated	   for	   black-‐ripe	   olive	  
processing.	  
	  

We	  propose	  two	  phases	  to	  reduce	  the	  acrylamide	  in	  black	  ripe	  table	  olives:	  	  Phase	  I	  is	  to	  adjust	  
the	  sterilization	  time	  and	  temperature,	  and	  Phase	  II	  is	  to	  adjust	  lye	  treatment	  and	  brine	  storage	  
length	  and	  adaptation	  of	  selective	  food	  additives.	  The	  Phase	  I	  will	  be	  conducted	  first,	  as	  it	  is	  the	  
easiest	   modification	   to	   make,	   and	   does	   not	   need	   the	   additives	   or	   require	   approval	   from	  
regulatory	   agencies.	   If	   Phase	   I	   is	   successful	   at	   eliminating	   acrylamide,	   phase	   II	   will	   not	   be	  
necessary.	  	  

Phase	  I	  –	  Sterilization	  time	  and	  temperature	  

1. Adjustment	  of	  sterilization	  time	  and	  temperature	  

Chemical	   reactions	   in	   general	   can	  be	   reduced	  50%	  after	   a	  10	   °C	   (18	   °F)	   temperature	  drop.	  A	  
practical	   possibility	   to	   achieve	   a	   significant	   reduction	   in	   acrylamide	   concentration	   in	   canned	  
black	  ripe	  table	  olives	  could	  be	  to	  sterilize	  at	  lower	  temperatures,	  such	  as	  230°F	  or	  240°F,	  while	  
increasing	   processing	   time	   to	   achieve	   equivalent	   sterilization	   effect.	   Using	   a	   steam-‐heated	  
rotary	   retort	   at	   the	   UC	   Davis	   FST	   pilot	   plant,	   we	   will	   collect	   heat	   penetration	   data	   during	  
sterilization	  of	   conventional	  processed	  canned	  black	   ripe	   table	  olives	   from	  Manzanilla	   variety	  
with	  wireless	   data	   loggers	   inside	   401x411	   can	   size	   (1.187	   lb)	   to	   establish	   equivalent	   lethality	  
values	  to	  assure	  a	  safe	  Clostridium.	  botulinum	  spores	  reduction	  at	  different	  thermal	  processing	  
conditions.	  Thermal	  processing	  requirements	  for	  different	  retort	  temperatures	  and	  intermittent	  
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convection	  heating	  mode	  will	  be	  applied	  according	  to	  Stumbo,	  Purohit	  and	  Ramakrishnan.	  The	  
research	  approach	   for	  phase	   I	  will	  be	   to	  use	  230-‐260	   °F	  as	   retort	   temperatures	  and,	  agitated	  
retort	  to	  promote	  convection	  heating	  to	  speed	  up	  heat	  transfer	  and	  reduce	  processing	  time.	  	  

2. Determination	   of	   acrylamide	   concentration	   and	   quality	   attributes	   in	   the	   samples	   in	  
Phase	  I	  (Part	  1)	  

	  
Samples	   of	   canned	   black	   ripe	   table	   olives	   sterilized	   by	   optimized	   heat	   processing	  method	   in	  
Phase	   I	   (Part	   1)	   will	   be	   analyzed	   for	   acrylamide	   concentration	   and	   quality	   attributes	  
(instrumental	  texture	  and	  color	  analysis,	  and	  sensory	  evaluation)	   in	  the	  UC	  Davis	  Olive	  Center	  
Laboratory.	  

A	  method	  to	  determine	  the	  acrylamide	  concentration	  in	  black	  ripe	  table	  olives	  was	  successfully	  
developed	  and	  optimized	  by	   the	  UC	  Davis	  Olive	  Center	  Laboratory.	  This	  method	   is	   faster	  and	  
cheaper	   than	  the	  standard	  method.	  Black	   ripe	   table	  olives	   (20	  g)	  will	  be	  shaken	  off	   the	  brine	  
and	  crushed	  in	  the	  mortar	  with	  a	  pestle.	  Then	  2	  g	  of	  sample	  will	  be	  placed	  in	  a	  centrifuge	  tube	  
and	  spiked	  with	  0.5	  µg	  d3-‐acrylamide	  as	  internal	  standard.	  Water	  (4	  mL)	  will	  then	  be	  added	  to	  
the	   centrifuge	   tube.	  After	   10	  min	  of	   shaking,	   hexane	   (1	  mL)	  will	   then	  be	   added,	   followed	  by	  
another	  shaking	   for	  10	  min.	  The	  samples	  will	  be	  then	  centrifuged	  at	  8,000	  rpm	  for	  10	  min	  to	  
separate	   the	   aqueous	   and	   hexane	   layers.	   The	   separated	   aqueous	   layer	   (lower	   layer)	   will	   be	  
vacuum	   filtered	   using	   a	   125	  mL	   Buchner	   funnel.	   Then	   nitrogen	  will	   be	   blown	   on	   top	   of	   the	  
filtrate	  to	  completely	  evaporate	  the	  hexane.	  

A	  Sep-‐Pak	  C18	  cartridge	  will	  be	  activated	  by	  	  methanol	  (2	  mL)	  followed	  by	  water	  (2	  mL).	  All	  of	  
the	  filtrate	  (about	  4	  mL)	  will	  then	  be	  loaded	  on	  the	  cartridge	  and	  passed	  through	  the	  cartridge	  
without	  vacuum	  (about	  1.5	  mL/min).	  The	  filtrate	  will	  be	  collected	  and	  evaporated	  to	  less	  than	  1	  
mL	   and	   water	   to	   which	   water	   will	   be	   added	   to	   make	   up	   to	   exactly	   1	   mL.	   Acrylamide	  
determination	  will	  be	  performed	  by	  LC-‐MS/MS.	  

The	   quantification	   of	   acrylamide	   and	   d3-‐acrylamide	   will	   be	   performed	   on	   a	   Sciex	   API	   2000	  
triple-‐quadruple	   MS	   system.	   The	   samples	   will	   be	   separated	   using	   a	   Hypersil-‐Keystone	  
Hypercarb	   column	   (50×2.1	   mm	   i.d.,	   particle	   size	   5µ).	   The	   mobile	   phase	   will	   be	   isocratic	  
methanol/water	   (80:20,	  v/v)	  at	  200	  µL/min	   for	  a	   total	   run	   time	  of	  5	  min.	  The	  column	  will	  be	  
operated	  at	  room	  temperature.	  The	  retention	  time	  of	  acrylamide	  and	  d3-‐acrylamide	  is	  1.56	  min.	  
The	   mass	   spectrum	   data	   will	   be	   acquired	   with	   positive	   ion	   atmospheric	   pressure	   ionization	  
(APCI)	  utilizing	   the	  multiple-‐reaction	  monitoring	   (MRM)	  mode.	  Transitions	   for	  acrylamide	  and	  
d3-‐acrylamide	  were	  monitored	  at	  72/55	  and	  75/58,	  respectively.	  	  	  

Phase	  II	  –	  Other	  methods	  

1. Adjustment	  of	  other	  processing	  parameters	  and	  use	  of	  additives	  

Phase	   II	   (Part	   1)	   will	   be	   completed	   in	   the	   Bell	   Carter	   (or	   at	   the	   FST	   UC	   Davis)	   pilot	   plant.	   A	  
control	   will	   be	   conducted	   following	   the	   original	   parameters	   of	   the	   processing	   procedure	  



without	  brine	  storage.	  We	  will	  work	  with	  the	  canners	  on	  obtaining	  information	  on	  the	  ratio	  of	  
olives	   and	   filling	   liquid	   as	   well	   as	   its	   formulation	   and	   current	   thermal	   processing	   applied.	  
Sterilization	  will	  be	  done	  using	  optimized	  processing	  method	  determined	  in	  phase	  I.	  

• Lye	   treatment	   variation:	   To	   test	   the	   effect	   of	   lye	   treatment	   on	   acrylamide,	   the	   lye	  
treatment	   time	   will	   be	   doubled	   for	   each	   lye-‐treatment-‐washing	   cycle.	   The	   length	   of	  
washing	  time	  will	  be	  adjusted	  until	  the	  desired	  pH	  is	  reached.	  	  

• Brine	  storage	  variation:	  The	  effect	  of	  brine	  storage	  on	  acrylamide	  will	  be	  evaluated	  by	  
storing	   the	   olive	   fruits	   in	   a	   tank	   for	   up	   to	   2	  month.	   The	   olive	   fruits	  will	   be	   taken	   for	  
further	  processing	  every	  two	  weeks.	  Stirring	  will	  be	  applied	  before	  the	  fruits	  are	  taken	  
from	  the	  tank.	  The	  storage	  solution	  cannot	  include	  CaCl2.	  All	  other	  parameters	  are	  the	  
same	  as	  the	  control.	  

• Sulfur-‐containing	  amino	  acids	  variation:	  Sulfur	  amino	  acids,	  L-‐cysteine	  and	  its	  derivative	  
(N-‐acetyl-‐L-‐cysteine)	  will	   be	   added	   into	   the	   tanks	   at	   each	  washing/air	   oxidation	   steps	  
and	   right	   before	   sterilization,	   individually.	   The	   concentration	   of	   L-‐cysteine	   and	   its	  
derivative	   to	  be	  added	  are	  5,	  10	  and	  15	  mM	   (Claeys,	  2005).	  All	  other	  parameters	  will	  
remain	   the	   same	   as	   the	   control.	   Flavonoids	   and	   other	   polyphenolics	   variation:	  
Flavonoids	  (luteolin	  and	  naringenin),	  apple	  skin	  polyphenolics,	  grape	  seed	  or	  grape	  skin	  
extracts,	   all	   available	   commercially	   will	   be	   added	   into	   the	   tanks	   at	   each	   washing/air	  
oxidation	   steps	   and	   right	   before	   sterilization,	   individually.	   A	   small-‐scale	   trial	   will	   be	  
conducted	  at	  current	  thermal	  processing	  conditions	  prior	  to	  the	  pilot	  plant	  trial	  to	  find	  
out	   the	   optimum	   concentration	   of	   the	   flavonoids	   and	   other	   polyphenols.	   The	  
concentrations	  of	  luteolin	  to	  be	  evaluated	  are	  10-‐7,	  10-‐6	  and	  10-‐5	  mM	  (Cheng,	  2015).	  The	  
concentrations	  of	  naringenin	  to	  be	  evaluated	  are	  20,	  25	  and	  30	  mM	  (Cheng,	  2009).	  The	  
amount	  of	  apple	  skin	  polyphenols	  and	  grape	  seed	  or	  skin	  extracts	  to	  be	  tested	  are	  0.2%	  
(w/w),	  0.5%	  (w/w)	  and	  1.0%	  (w/w)	  for	  both	  (Acar,	  Gokman,	  2009,	  Oral,	  2014).	  After	  the	  
discovery	  of	   the	  optimum	  concentration	  of	   the	   flavonoids	   and	  other	  polyphenols,	   the	  
pilot	  plant	  test	  will	  be	  initiated.	  All	  other	  parameters	  will	  remain	  the	  same	  as	  the	  control.	  
Sterilization	  will	  be	  done	  using	  optimized	  heat	  processing	  method	  determined	  in	  phase	  
I.	  

For	  all	  the	  samples	  described	  above,	  the	  pH	  needs	  to	  be	  adjusted	  to	  8.16	  prior	  to	  sterilization.	  	  

2. Determination	  of	  acrylamide	  concentration	  and	  quality	  attributes	  in	  samples	  in	  Phase	  II	  
Part	  1.	  

All	   the	   samples	   in	   Phase	   II	   (Part	   2)	   will	   be	   evaluated	   for	   the	   acrylamide	   concentration	   and	  
quality	  attributes	  (instrumental	  texture	  and	  color	  analysis,	  and	  sensory	  evaluation)	  in	  UC	  Davis	  
Olive	  Center	  Laboratory.	  The	  method	  to	  determine	  acrylamide	  concentration	  was	  described	  in	  
the	  Phase	  I	  (Part	  2).	  

	  



Proximate	  Composition	  of	  Treated	  Olives	  

We	   will	   determine	   the	   composition	   of	   the	   treated	   olives	   by	   HPLC	   to	   find	   out	   whether	   the	  
above-‐mentioned	  treatments	  affected	  the	  composition	  of	  the	  olives.	  

	  

Expected	  Outcome:	  

All	  the	  samples	  processed	  in	  both	  phases	  will	  be	  tested	  for	  acrylamide	  levels.	  The	  results	  from	  
phase	  I	  will	  determine	  if	  adjustment	  of	  sterilization	  temperature	  and	  time	  affect	  the	  formation	  
of	   acrylamide;	   phase	   II	  will	   determine	   if	   the	   lengths	   of	   lye	   treatment	   and	  brine	   storage,	   and	  
addition	   of	   sulfur-‐containing	   amino	   acids,	   flavonoids	   and	   other	   polyphenolics	   affect	   the	  
formation	  of	  acrylamide.	  The	  data	  of	  phase	  I	  will	  be	  quantified	  and	  analyzed	  before	  proceeding	  
with	   phase	   II.	  With	   the	   knowledge	   obtained	   from	   this	   project,	   we	  will	   be	   able	   to	  make	   the	  
recommendation	   on	   how	   to	   best	   adjust	   the	   current	   commercial	   processing	   procedures	   to	  
reduce	  the	  level	  of	  acrylamide	  in	  canned	  black	  ripe	  olives.	  	  
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BUDGET	  REQUEST	  

Budget	  Year:	  2015-‐2016	  

	  

Funding	  Source:	  	  

Phase	  I	  –	  Sterilization	  time	  and	  temperature	  

Postdocs/RA's: one	  graduate	  student	  (15%	  at	  $50,000)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  $7,500	  
	   	  	  one	  postdoc	  (10%	  at	  $65,000)	  	   	   	  	  	  	  	  	  	  	  	  	  	  $6,500	  
	  

UC	  Davis	  Olive	  Center	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  $2,500	  

Supplies	  and	  Expenses	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  $6,000	  

Ecklund/Datatrace	  heat	  penetration	  equipment*	  	   	   	  	  	  	  	  	  	  	  	  	  	  $15,000	  

Travel	   	   	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  $500	  

	   	   	   	   	   	   	  	  	  	  	  	  	  SUBTOTAL	  	  	  	  	  	  	  	  	  	  	  	  $38,000	  

Phase	  II	  –	  Other	  methods	   	  	  	  	  	  	  

Postdocs/RA's: one	  graduate	  student	  (15%	  at	  $50,000)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  $7,500	  
	   	  	  one	  postdoc	  (10%	  at	  $65,000)	  	   	   	  	  	  	  	  	  	  	  	  	  	  $6,500	  
	  

UC	  Davis	  Olive	  Center	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  $2,500	  

Supplies	  and	  Expenses	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  $9,000	  

Ecklund/Datatrace	  heat	  penetration	  equipment*	  	   	   	  	  	  	  	  	  	  	  	  	  	  $0	  (already	  purchased	  from	  
phase	  I)	  

Travel	   	   	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  $500	  

	   	   	   	   	   	   	  	  	  	  	  	  	  SUBTOTAL	  	  	  	  	  	  	  	  	  	  	  	  $26,000	  

Phase	  I	  +	  Phase	  II	  =	  $64,000	   	   	   	   	   	  

*	  We	  tried	  to	  get	  a	  loaner	  heat	  penetration	  equipment	  from	  a	  can	  supplier,	  however,	  they	  did	  
not	  have	  one	  that	  would	  work	  for	  the	  retort	  that	  we	  have	  at	  UC	  Davis.	  Ecklund/Datatrace	  offers	  
university	  discount	  which	  allows	  us	  to	  order	  the	  wireless	  thermocouple,	  software	  and	  other	  
accessories	  at	  the	  cost	  listed	  above.	  	  
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